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DECOMMISSIONING AND DECONTAMINATION

The Nueclear Fuel Services Reprocessing Plant in
West Valley, N.Y.

em——

WEDNESDAY, JUNE 15, 1877

1J.8. Housk oF REPRESENTATIVES,
CoMMITTEE 0N SCIENCE AND TECIINOLOGY,

SUBCOMMITTEE ON ENVIRONMENT AND THE ATMOSPILERE,
Washington, D.C.

The above-entitled hearing convened, pursnant to notice, at 10 am,,
in room 2325, Rayburn House Office Building, Hon. George 1. Brown,
Jr. (chairman of the subcommittee), presiding.

Present: Representatives Walker, Wirtl, Walgren, Ambro. and
Fish.

Mr. Browx. This morning. we begin 2 days of hearings on the issues
and problems associated with the decommissioning and decontamina-
tion of nuclear facilities and disposing of nuclear wastes.

These issues were brought to our attention during the authorization
of ERDA's environment and safety program earlier this yoar. As you
may be aware. the House approved the appropriation of an additional
32 million for ERDA’% decommissioning and decontamination pro-
aram, half of which is to be used for a general study of the conse-
quences of decommissioning. disposal. and decontamination of cle-
ments in the nuclear fuel cycle. The remaining %1 million is to fund
a study of the options for waste disposal at the Nuclear Fuel Services
commercinl reprocessing plant at West Valley. N.Y. _

Our purpose today is to focus on the West Valley plant. which
operated from 1966 until 1972, The 600,000 gallons of Tiquid high-level
radioactive waste. which will transfer to New York State, are stored
in earbon steel tanks that will eventually corrode.

The waste disposal problems at West Valley closely resemble those
of the nuclear weapons program, In fact, 60 percent of the spent fuel
originally came from military reactors beenuse. at the time, the Atomie
Tnergy Commission sought to encourage a commercial reprocessing
industry by guaranteeing n market. A fund of $4 million was orig-
inally thought adequate to handle decommissioning costs. but current
estimates for properly disposine of the wastes go ns high as 600
million. That is just for waste disposal at the West Vallev plant,

‘T'wo basie issues before ns. then, are “how to manage and dispose of
the wastes technieally and institutionally™ and “who will pay the
cost”,
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Tomorvow. wo will concentrate on generie environmental, health,
safety, and economic issues associnted with decommissioning other
nuelear fucilities, such ns veaetors. Tho hearving will exumine not only
the various alternatives and costs, but also the institutional mech-
anisims for handling, regulating, and linancing the operution.

Congressmnn Tamdine, who represents the distriet which includes
West. Valley, was unable to testify this morning, and will appear
tomorrew to relute to us the concerns of his constituents on the futnre
“disposition of this fanility.

s morning, we will proceed first with a panel of witnesses, and
T will invite the panel to come forward. They include Dr. Richard
Werthamer, chairman of the New York State Energy Rescarch and
Development. Authority : Mr. Monte Canfield, Jr., Director of the Fin-
crev and Minerals Division, the General Accounting Office: and Mr
Richarl Lester, from the Division of International Relations, of il
Rockefeller Foundation.

1 would like to have you all come up and present your statements,
and then we will have questions of the group en bloc after you finish.

T recognize that to most of you this is old hat, and I want to avold
rehinshing unything that has been gone over too many times, and try
to gt to the thrust of the policy problems that face us.

[ note that each of you gentlemen has n prepared statement. Yon
may read them, summarize them; or handle them in any other way.
The full text, without objection, of each of your statetents will be in-
uded in the record.

Would you like to staat?

STATEMENT OF N. RICHARD WERTHAMER, CHAIRMAN, NEW YORK
STATE ENERGY RESEARCH AND DEVELOPMENT AUTHORITY

M. Werrieaarsr, Thank you. Mre. Chairman and members of the
committee. I am very pleased to have heen invited to testify before

VOIt,
With vour permission. Mr. Chairman, T wonld like to read my state-
ment,

T am accompanied this morning by Ms. Barbara Kaplan. aeneral
coun=el of the New York State Energy Research and Development
Authority, and Prof. Alfred Schneider, senior technical consultant
to the anthority on the West Valley matter.

In the fall of 1976. Nuclear Fuel Services. Ine—NFS—informed
hoth the New York State Energy Research and Development Au-
thority--NYSERDA—and the T.S. Nuclear Regulatory Commission
— NRC—that it had withdrmwn its pians to expand and reopen the
only nucelear fuel reprocessing plant ever to be commerecially operated
in the United States. In response to that notice. and to NFS notice
that it intended to transfer vesponsibility for the wastes at the West
Valley site to NYSERDA, T wrote to Dr. Seamans. then Adminis-
trator of the U.S. Energy Research and Development Administra.
tion—T"SERD.A—stating:

The only course of actlon satisfactory to the national interest and the welfare
of the State's citizens, consistent with current and projected Federnl policies, and
hased on past events and involvements at West Valley, ix a course in whirh
awnership of the site and responsibility for ite contents are transferred from
NYSERDA to the Federnl Government.
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West Valley is an artifact of a premature Federal commercializa-
tion program. Present and: future commereinl nuclear facilities,
whether reactors or associated fuel eyele plants, shonld have provisions
in their licenses that clearly specify the alloeation of responsibility
and cost. for decommissioning of the fucility and decontamination of
the site, o

Rules and procedures for decommissioning and decontamination of
future facilities are still at a preliminary, formative phase. But West
Valley is an immediate problem, and one for which no provisions were
made or required by the AEC in the early 1960's when the agreements
wore made. Moreover, it is {1ie only facility of its kind not in Federal
hands. At this time, only the Federal Government has the perspeetive,
experience, authority, and resources to effect a timely disposition of
the West Valley site.

Tn view of the intensive Federal attention now being paid to the
development. of a thorough Federal program to manage and dispose
safely of all the Nation’s radioactive wastes. it would be inappropri-
ate for NYSERDA. to retain its present. ownership of the West Valley
site, or to take upon itself tho responsibility for managing the facilities
and wastes on that site, and for effecting its ultimate decontamination,
Tndeed, under current Federal policies and regulations, State cus-
todinl care of high-level radionctive wastes is prohibited.

Betiween 1966, when the operating license was issued, and 1972, when
NF'S closed the plant for modification and expansion. about 623 metric
tons of spent nmuclear fuel wers reprocessed. Nearly two-thirds of this
eame from the AEC's Hanford plutonium reactor. The 600,000 eatlons
of high-level liquid radioactive waste generated by this activity re-
main, stored in steel tanks at the West Valley site in accordance with
procedures approved and licensed-by the TS, Atomic Energy Com-
mission——AECP.

But, in the years since NFS was licensed. Federal pereeptions con-
cerning waste management have dramatically altered. Long-term on-
site storage of high-level liquid wastes in tanks, an important subiect
of negotiations between AEC, NYSERDA's predecessors, and NFS. 15
no longer acceptable procedure.

Federal policy now calls for solidification of high-level wastes and
their containment in a Federal repository. But Federal rales and
procedures for disposition of the wastes and for decommissioning and
decontamination of the site have vet to be developed.

Were NYSERDA to become the ewner and enstodian of the high-
level wastes at West Valley, it would be the only facility with high-
Tevel wastes not under direct Federal ownership and responsibility.
West. Vallev would remain a elear and glaring exception to the emerg-
ing and comprchensive program for Federal management of high-
level and other radioactive wastes.

TITE WEST VALLEY RITE

The present dileinma is a result of New York State. through
NYSERDA's predecessor ageneies, becoming a party to a premature
attempt by the AEC to commercinlize reprocessing of spent nuclear
fuels, and the perpetnal eare of the resulting high-level radioactive
wastes.
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Tha reprocessing and waste facilities are located on a 3,345-nere
site in Cattarangns County, N.Y., noar West. Valley, about 30 miles
south of Buffalo. Tha site is owned hy NYSERDA and leased to NI'S.
Located on the site, at present are the following:

A spent nuclear fuel reprocessing plant, shut down since 1072;

A pool faeility for receiving and storing spent nuclear fuel;

Two 750,000-gallon carbon steel tanks, one of which contains
ghont. 600,000 gallons of high-lovel liquid wastes and sludges from
reprocessing operations. These wastes are neutralized and have s
high level of radioactivity. The second tank is a spare;

‘T'wo 15,000-gallon actively cooled stainless steel tanks, one of
which contains about 12,000 gallons of acid high-level liquid
wastes, without sludges, from the trial reprocessing of thorium-
based fuel. The second tank is a spare;

A burial ground for intermediate radioactive wastes from
reprocessing operations. such as spent fuel cladding hulls;

A burial ground for Jow-level miscellaneous solid wastes, con-
taining approximately 2 million enbic feet of such wastes; and

An empty building once used for plutontum storage.

The history of the fueility at. West Valley properly begins with the
Atomic Energy Act of 1054, whose intention was commercialization
of atomie energy,

Tn my review here. T will very briefly snmarize the history. A com-
plete statement is contained in a report which the Anthority prepared
severnl months ago, and which T offer at this peint for introduction
into the record.

Mr. Browy. Without objeetion, it will be made a part of the record.

Mr, Werrnasren, At fivst, the emphasis was on nuelear power re-
actors, but the ATC also wished to extend commercialization into
other areas of the fuel eyvele. In 1946, the Chairman of the ATC an-
nounced a program to encourage private industry to enter into chem-
ien] reprocessing of spent. fuet elements and Jong-{erm disposition of
radionetive wastes.

Although private industry did not respond to the AEC's inifial
inducements. the AEC continued to reaffirm its desire to transfer
both reprocessing and waste management services to private industry.

As early as 1956, the State of New York. in response to the new
ALC policies. ereated a Council on the Development of Atomie
Energy. Tn 1959, the State established an Office of Atomic Develop-
ment (OAD) to coordinate atomic functions within the State.

The OAT) identified atomic development as a kev issue in indnstrial
arowth for the Northeast, and following a statewide search, acquired
the present West Vallev site in 1061,

Davison Chemical Co.oa division of W.R, Grace & Co. and predeces-
sor to NS, expressed its interest in becoming a tenant on that site,
for the purpose of construceting and operating a chemienl reprocessing
plant.

With the encouragement of the ATC. a serios of negotiations took
place hetween NFS, the ATC. and OAD. predecessor to the New
Yorle Atomic Researeh and Development Anthority (NYARDA).
which was established in 1062,

In 1965, NS was issued a construction permit, and in 1966, with
the jssnanee of its operating lieense, beeame the first. (and only) com-
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mercial reprocessor of spent nuelenr Tuels in the United States, TTow-
ever, aver the next 6 vears, little commereinl power renctor fuel was
repracessed at NFS, Under an ARC baseload agreement, which under-
wrote the venture, nlmost. two-thirds of the fuel was supplied by the
ARC from the plutonium production venctor at Ianford, Wash,

During this time, the prospeetive construction of larger and more
eficient reprocessing plants threatened NISs market position. JAe-
cordingly, NFS shut down its plant in early 1972 for expansion and
modiication,

In May of 1972, NT'S was advised by the ALC that plant expansion
could not ba completed without a new AEC construction permt. Over
the next several years, while the review procedure was underway,
numerons new requirements for the reprocessing plant and the waste
storago facilities were developed.

I"urthermore, back in 1969, the AEC published in the Federal Regis-
ter a proposed statement of policy, to become appendix F to title 10,
part 50 of the Code of Federal Regulations. In the amended Federal
Register notice of November 14, 1970, the ALC stated:

The Commission does not now regard storage of liquid high-level wastes in

tanks as constituting an acceptable method of long-termn storage. Over perinds
of conturies one cannot assure the continuity of surveillanez and eare which

tank storage requires,

To accommodate the situation at West Valley, the following lan-
enage was added to 10 CFR 50, appendix I¥, in 1071:

With respect to fuel reprocessing plants nlready licensed, the licenses will be
appropriately conditioned to carry out the purposes of the polley stated above
with respect to high-level radloactive fission products generated after instal-
* lation of new equipment for interim storage ~f liquid wastes, or after Installation
of equipment for solldflention without interim Jlgnid storage.

Installation of solidfication equipment, was required as soon as prac-
ticable. The amended para gm]ﬁl now conc]udug:

The application of the policy stated in this appendix to existing wastes and
to wastes generated prior to the installation of such equipment will be the sub-
ject of a further rulemaking proceeding.

This rulemaking proceeding has not. as vet been scheduled.

Following the adoption of the Energy Reorganization Act of 1974,
the responsibility for reviewing and evaluating NFS plans. issuing
the amended operating license, and instituting the rulemaking pro-
ceeding on the wastes was transferred to the newly constituted Nuclear
Regulatory Commission {(NR('). '

In April of 1976, NFS gave notice to the newly constituted New
York State Energy Research and Development  Authority
(NYSERDA) that it was exercising its right, under the applicable
agreements, to surrender to NYSERD.A responsibility for all the
wastes on the West Valley site.

NYSERDA replied to the notice on May 4, 1976, stating that the
contractual conditions for surrender called for (1) a determination
that the wastes were in good condition (ns defined in the Waste Stor-
age Agreement) and (2) a license-amendment reflecting the transfer.

While the surrender date initially proposed was Ovtober 20, 1976, it
was recognized that a transfer could not be effected by that time, and

the surrender date remains open.
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In the fall of 1076, NFS further informed the NRC that it had
terminated its plans to expand and reopen the plant and was with-
drnwing from the reprocessing business.

CONCLURION

The West Valley site and faeilities are still governed by n sot of
agreoments and an operating license drawn with the pereeptions of
the Tate 1930% and early 1060, With ALC su})pm't. and approval. o
fund was establighed for the perpetual eave of the lquid high-level
wastes by periodie transfer to new storage tanks. This fund is now
judged te be woefully inadequate.

In issuing the NFS license, the ARC mentioned no provisions for
further solidification of the wastes, for their removal from the site.
for 1o decommissioning of either reprocessing or waste facilities, or
for the ultimate decontmmination of the facilities or the site,

The Federnl Government enconrnged the eonstruction and opera-
tion of the plan: it supplied three-quarters of the fuel under the base-
load agreement. in order to demonstrate reprocessing and waste man-
agement. under private ownership, When NYSERDA's predecessors
and NFS entered into long-term continctual relationships with each
other and with the AEC. they did so in reliance on information and
teehnology provided by the AKC, with the imprimatnr of an AKC
license. and with such’ provisions as the ARC judged necessary.

Barely 3 vears after l‘u' plant apened it beeame elear that the bases
upon which the license was issued were not as sonnd as the parties had
earlier believed: Despite ATSC approval. the perpet nal eare fund ap-
pears to ba insufficient. even for l]i(]lli(l stornge: the AKC estimates
that a 1 metrie ton per day reprocessing plant would be fully competi-
tive for the foresceable future were incorreet : and subsequent events
made AEC estimates of the availability of commereial reprocessing
contracts too aptimistic,

If West Valley were being ereated today. the F ederal Government
would not. permit the arrangements it insisted on in 1963,

Mr. Browx. May I interrapt you just for one moment, There is a roll
call on for 2 vote on the rule on the TTU D-related agencies’ appropria-
tion bhill.

T do not intend to make the vote, but any of the other members who
_wish to should probably leave, and T hope they will return as soon as
possible.

You may continue, Mr. Werthamer.

Mr, Werriayer Thank you. :

Tho Federal Government. is spending substantial fime. energy. and
funds to create a Federal waste management, and disposal program.
The goal is a consistent policy based on the best technology available,
and on thorongh agency, congressional, and publie review, The vesult
of these Federal efforts will profoundly affect the future develop-
ment of nuclear power in the United States.

A comprehensive program demands the inelusion of West Valley
among the Federal sites. As with the sites at Hanford and Savannah
River, the nltimate disposition of the wastes and facilities at the West.
Valley site is currently unknown and is likely to remnin so for some
time. So long as West Valley remzins the orphan of n disavowed
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Federal program, the stated gond of hringing hazardons nuclear wastes,
into Federal eustody and cave will he open to sorvious donbt,

It would be inapproprinte to place npon NYSERDA or nny State
ageney the wsponsill)i]ily for accomplishing the diflicult, challenging,
and eritienl procedures of developing the requisite trehinology, '

West Valley has to be a unique, carly demonstration, as part. of the
ALRCS program to develop n commerein] reprocessing industry in the
United States. When the parties entered mto their original ngree-
ments they relied on the ARC for adviee, and Tor reeommendations
as to the necessary provisions for finaneinl and institutional
responsibility.

The Federal Government, in those early days of optimism, failed
to assume its proper role as the responsible agzent for the management
of nuclear wastes. Since that time, it has acknowledged that failure,
and has extensively revised the regulations aud criteria for waste
management and disposal, '

The Federal Government also failed, in those carly days, to allo-
cate responsibilities and specify procedures for the decommissioning
and decontamination of those demonstration facilities whose construe-
tion it so strengly urged. |

In pressing for Federn] ownership of West Valley, NYSERDA
is only asking that the Federal Government now recognize its obli-
gation to correct the effects of its own failures 20 years ago,

Thank yon. Mr. Chairman. |

Mr. Brows., Thank you very much.

We will now bave Mr. Monte Canfield present his statement, based
upon studies which have been made by the General Aceounting Oflice,
and we will see what solutions you have. ‘

['The prepared statement of N. Richard Werthamer follows:]

PREPARED STATEMENT of N, RrciAnp WERTITAMER

Mr. Chairman. members of the Commitiee, I am very plensed to Itiave Leen
invited to testify hefore you.

In the fall of 1976, Nuclear Fuel Services, Ine. (NFS) informed both the
New York State Energy Research and Development Authority {NYSERDMA)
and the 1.8, Nuclear Regulatory Commixsion (NRC) that it had withdrawn its
plans to expand and reopen the only nuclear fuel reprocessing plunt ever to he
eommercinlly operated in the United States. In response to that notice, and to
NFS's notioe that it intended to transfer responsibility for the wastes at the
West Valley site to NYSERDA, I wrote to Dr. Seamans, then Administeator of
the 1.8, Energy Resenrch and Development. Administration, (USERDM), stating:

“The only course of netion satisfactary to the national interest aud the wel-
fare of the State's citizens, consistent with current nnd projected Federat policies,
and based on past events and involvements at West Valley, is a conrse in which
ownership of the site and responsibility for its contentr nre transferred from
NYSERDA to the Fedaral Government.”

West Valley is an artifact of a premature Federal commercinlization program.
Present and future commercinl nuclear ficeilitios, whether reactors ot associnted
frel cycle plants, should bave proviaions in their Heenses that clearly specify
the allocation of responsibiiity i cost for decommissioning of the facility and
decontaminntion of the site. Rules nnd procedures for decommissioning ol
decontamination of Mmiure facititiox are still at a preliminary, formative nhnse.
Tut West Valley is an immedinte problem, and one for which no provisions
were made or regquired by the AEC In the anrly 19008 when the agreements wore
made. Moreover, It is the only facllity of its kind not in Federal hands, At this
time. onls the Federnl government has the perspective. experience, authority
and resourves to effect n timely disposition of the West Vialley site,

In view of the intensive Federal nttention now heing puld to the development
of a thorough Federn] program to manage and dispose safely of all of the
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antion's ndionetive wastes, i0 wonld be mappropriate for NYSERDMA to retain
it present mwnership of the West valley site, or to take upon iself the respon-
sihitiry for manngbigg the faeitities and witsles on that site, nnd for effeeting itd
witimate decontamination, Tndewl, undder eurrent Federnl policies nnd regulations,
Siate custodinl enre of highdevel radionetive wnstes 18 pruhlhllml.ﬂ o

Regween 100G, when the operating Heenre was fssned, uu_fl 1972, when NFR
closl the plant for madifiention and expansion, ahont oy metrle tc.nnws of
spent nueleae fuel wese reprocessed, Nearly twosthlvds of this enme from the
AL Hanford plutoninm produetion rencetor, The G00,000 gnllons of high-leve
Heuld radloncetive waste gonerated by this activity remaln, stored in steel tanks
at the West Valley stte in aceordanee with procedures npproved and Heensed hy
the U8, Atomle Energy Commlssion (AT,

Nut, In the years sinee NFSowas lteensed, Tederal pereeptions (-mur(-rulm.;:
waste management have dramatleally altered. Lun-,:-n-r:m on-site stornge of
high-level Hguid wastes in tanky, an fmportant subjeet of negotintions between
ARC, NYSERDAS predecessors, and NS, Is no longer acceptable procedure.
Federal poliey now calls for soliditention of high-level wiastes and their con-
tainment in n Federnl repository. But Federal ralex and procedures for disposi-
tion of the wastes nnd for decommission and decontamination of the site have
yot to be developed,

Were NYSERDA (o beeome the owner andd enstodinn of the high-level wastes
at West Valley, it would be the only fueility with high-level wastes not under
direct Federal ownership and responsibility. Woest Valley woulid remain n clear
and glaring exception to the emerging nud comprehensive prograi for ederal
nunagzement of high-level and other radionctive wastes,

THE WEST VALLEY HITH

The present dilemmn s a result of New York State, throngh NYSERDA's
predecossor ageneles, heeoming noparty fo ot premature atfempt by the ALl
1o commerciitiize roprocessing of spent nuclear fuels. and the perpetunl earve of
the resulting high-level radioncetive wastes,

The reprocesstng ud waste fneilities nre loented on o 3,345-nere site in Cats
taraugus Connty, NY. near West Valley, abont 30 miles south of Buffalo. The
aite Ix owned by NYSERD.A and lensed to NS, Loented on the site, at present,
are the following:

A spent nuelenr fuel reprocessing plaf, shut down sinee 19725

A pool faetlity for recelving and storing spent nuelear fuel:

Two 150.000-zallon cnrbon steel tanks, one of which contains about 600.-
000 gallons of high-devel liguid wastes and sludges from reprocessing opoera-
tions. These wastes are neutralized and have a high level of racdionetivity.
The second tank ik a spare.

Two 15.000-gnllon actively-cooled stainless steel tanks, one of whick con-
tnins nhout 12.000 gallons of acid high-level lquid wastes, without sludges,
from the trinl reprocesging of thorium-hased fuel. The second tank i o spare.

A burinl ground for intermediate radicactive wastes from reprocessing
operations, such ag spent fuel cladding hulls:

A burial ground for low-level miscellancous solid wastes, containing ap-
proximately 2.000.000 cubic feet of such wastes: and

An empty buflding once used for plutoninm storage.

The history of the facility at West Valley properly begine with the Atomie
Energy Act of 10534, whose intention was commercinlizntion of ntomic energy. At
first. the emphasis was on muclenr power reactors, but the ABC nlso wished to
extoml enmmerelntization into other areas of the fuel excle. Tn 1956, the Chnir-
mun of the AEC announced o proteam to encourage private industry to enter into
ehiomical reprocessing of xpent fuel elements,

Althiongh private industry did not respond to the AR Initial inducements,
the AFC eontinued fo reaflirm its desire to transfer both reprocessing and waste
mnneement services to private industry,

As enrly ag 1056, the State of New York, in response to the new AEC policles,
erented 1 Couneil on the Development of Atomic Encergy, In 1959, the State estab-
lshed an Office of Atomir Development (OAD) to eoordinate atomic functions
within the State. The OAD identified atomic development as a key issne in indns-
trint growth for the Northenst, and following a statewide senrch, ncquired the
present West Valley slte in 1941, Davison Chemienl Company. o division of W. R.
Grace & Co, and predecessor {0 NF8, expressed it« interest in becoming a tennnt
on that site, for the purpose of construeting sind operating n chemical reprocessing
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phant, With the encouragement of e ALC, o sevies of negatintions took lneo he-
pwveen NEN the ARG and 0N, predecessor (o the New York Atomie Researeh
andd Develogu eat Authority (NYARDA), which was extahtizhed In 1002,

T 1808, Mt was bseued aconstiruction permit, nnd In 1006, with the irsunnee
of Its aperating Heonse, heemne the first (and only ) eommereinl reprocessor of
spent unelenr fuels In the Unlted States, Howoever, over the next 6 yenes, Hitde
commerelnl power reactor fuel wan veprocensed it NN, Under ne ARG hanetond
apreciient centeal to the venture, alniost pwo-thirds of the fuel wns supplivd by
the ARC from the plutonlum preduct;on yveactor at Hanford, Washington, Dur-
fuge thin thne, the prospective constenetion of hwger and more efffeient reprocess.
Ing plants threntened NFNS nnrket pasition, Acecordingly, NI'S shut down 8
plant ln early 1972 for expansion and modifieation,

In May of 1072, NI'S was advised by the ABC that plant expnnsion conld not
be completed without a new ARC construction permit, Over the next soveral
Sears, while the review procedure was under Wiy, LUMercus nesw regquirements
for the reprocessing plant and the waste storage facilitios were devezopad.

Furthermore, back In 1069, the ASC published in the IFederal Register n pro-
posed statement of poliey, to become Appendix I to Title 10, Part 50 of the Code
of Federal Regalations, In the amended Federal Register notice of November 14,
1070, the AIC stated

The Conumixsion does not now regard storage of Jiguid high-level wastes in
tanks constituting an acceptuble method of long-term storage ., . Over periods
of conturies one cnnuot assure the contiuuity of surveillance and care which

tank storage requires,
To necommodnte the situntion at West Valley, the fullowing langunge was

added 10 10 CFR 50 Appendix Fin 1971

With respect to fuel reprocessing plants alrendy licensed, the Heenses will he
appropriately conditioned to curry out the purposes of the poliey stated above
with respect to high-level radionctive fission produets generated after installa-
tion of new cquipment for interim storage of Hyguld wastes, or after installation
of equipment for xolidificution without interim liguid storage,

Instullation of solidiflention cquipment was required as soon s practieable.
The amended paragraph now conchuded :

The application of the poliey stated in this appendix Lo existing wastes amd to
wastes generated prior to the installation of stch equipment will be the subject
of a furthier rulemaking proceeding.

'Chis rulemaking proceeding has not as yet heen scheduled.

Following the adoption of the Energy Reorganization Act of 1974, responsi-
Mlity for reviewing and evaluating NFS plans, issulng the amended operating
license. and instituting the rulemaking proceeding on the wastes was trans-
forred to the newly eonstituted Nuclear Regulatory Commission (NBC).

In April of 1976 NFS gave notice to the newly constituted New York State Ex-
ergy Resesrch and Development Authority (NYSERDA) that it was exercising
its right, under the applicable agreements, to surrender to NYSERDA responsi-
hility for all the wastes on the West Valley site. NYSERDA replied to the no-
tice on May 4, 1976, stating that the contractual conditions for surrender called
for (i) a determination that the wastes were in good condition (as defined in
the Wnaste Storage Agreement) and (i) a license amendment refleeting the
transfer. While the surrender date initinlly proposed was October 20, 1976. it
was recognized that a transfer could not be effected by that time, and the sur-
render dante remains open.

In the fnll of 1976, NFS further informed the NRC that it had terminated
its plany to expand and reopen the plant and was withdrawing from the re-

processing siness,
CONCLUSBION

The West Valley site and facilities are still governed by a set of agreements and
an aperating license drawn with the pereeptions of the Inte 19508 and enrly 1060s,
With AEC support and approval, a fund was esfablished for the perpetual eare
of the liquid high-level wastes by periodic transfer to new storage tnnks: this
fund is now judged to he woefully inadequate. In iwsuing the NFS license, the
AEC mentioned no provigions for furthes aolidification of the wastes, for their
removal from the site, for the decommissioning of either reprocessing or waste
facilities. or for the ultimate decontnmination of the facilities or tle site.

The Federnl government encournged the congtruction and operation of the
plant: it supplied three-fourthy of the fue! under-the base-agreement in order to
demonstrate reprocessing nnd waste management under private ownership. When
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NYRERDLS prodecesars i 98 entered into long-teran enptractunl relntion.

“ahips with ench other and with the ABEC, they qlid so inorellanee on informatlon
il teehnology peovided by se ARC, with e Dapeinmtur of an AEC license,
aned with sueh provistons as the NEC Juilged necessary,

Rarely 3 years after the plant opencd, It betsne clear that the bases upon
which the Heense was Ispued were got as somind as thie parties ad enrbler he-
Hevedd t despite AEC approvald, the pereptunl enre Fand appears to be fnsofitelont,
even For liguld stornge: the ARC estimates thint a1 metrke tonne per duy re-
prevesshiye pland wonld e futly competitive for the foreseenide faturee swoere fo-
correct s and sabxequent events made ARC ostimates of the avattabiiity of evom-
meresal reprocessing contracts too opthmistle, if West Valley woere helng ereatedl
tenduy, the Pederal Governnient wonld not permit the arrangements it insisted
on b 1IR3,

The Federal Government Is spending substantinl time, energy, and findds to
cronte a Federnl waste management and disposal program. The goal is » con-
sistent policy hased on the best technology uvidilnble, and on thoraugh ageney,
Congressional, and public review, ‘The result of those Federnl efoi’s will pro-
foundty affeet the future development of nuelear power in the Unllad States,

A comprehensive progrum demunndds the Inclusion of West Valley minong the
Fedderal sites. As with the siteg ot Hanford and Savannnh River, the altimate
disposition of the wastes and facilities at the West Valley sire is ¢ -rent!v
unkuomwn and is likely to remain so for some time. 8o Iong as Wost. Y ley res
mains the orphan of & dispvowed Federal program, the siated gonl of bh:iuging
Mtz rdeus mielear wastes into Federtl enstody and eare will e opon e serioo:
doubl, It would be inappropriate to plirce upon NPSERDA or any State corener.
the responsibility for accomplishing the difHeult, challenging, aind cviticy: gre-
codures of developing the requisite technotogy,

Went Valley was to be a unigque, early demonstration, axopord of (e AR
program to develop n commercinl reprocessing industry e the United Sintos,
When the parties entered into thelr orightni mereetent gaey velied on the AED
for advice, and for recommenduntions i to e necessary provisions for fineneiad
and Institutional responsibility.

I'he Federal Government, in those eavly days of optimism, falled to asstime
itz proper role as the responsible ngent for the muanagemes. of nuclerr wastes,
Sinee thit thme, it has aeknowledged that faliure. nud hus extensively revised
the regulations and criterin for waste mnnagemerd sl divposal, Tie Federat
Government also tailed. tn those enrly days to wllocate responsibiities and
spocify procedures for the decommissioning niud decontamination of those deyon-
stratlon factlities whose construction 1t so strongly urged.

In pressing for Federal ownership af West Valley, NYSERDA is only asking
that the Federnl Government now recognize its obligation to correct the effects

of its own failures 20 years ago.

STATEMENT OF MONTE CANFIELD, JR.. DIRECTOR, ENERGY AND
MINERALS DIVISION, GENERAL ACCOUNTING OFFICE

Mr. Caxwiren, Thank yvou, Mr., Chairman.

I will refer to a report we issned. dated March 8, 1977, 15MD 77-27,
entitled “Issues Related to the Closing of the Nuclear IFuel Services,
~Incorporated. Reprocessing Plant at West Valley, New York.”

1 will not go into detail, and, with the committee’s approval, I will
summarize my statement. skipping cevtain sections of it. I will tell you
“when T do that so it will be easy to follow along.

Mr. Brows, As I indicated before, the full text of the statement will
Le included in the record,

M. Caxrinn, Thanle you, Mr. Chairman.

We welcome the apportunity to be here today to discuss with you
our report on the issues related to the closing of the West Valley nu-
clear reprocessing plant operated by the Nuclear Fuel Services, Tne.
(NFS).

Our statement today is «umilar to one included in our report on
which we testified in Mareh 1977, before the Subcommittee on Con-
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servation, Fnergy amd Natural Resonrees of the Tlouse Committee on
Government Operntions, ) .

The West Valley site was the only commereia! veprocessing facility
thate apernted i the United States, The site consists of n reprocessing
piant, four high-level Tiguid storage tnnks containing about 612,000
anllons of waste, n high-level havial gronnd eontaining ahout 100,000
cubie feet, aud o low-level harin] ground containing about 2 million
cubie feot of solid rdionetive wastes, NS censed operations in {4572,

The issues surrennding nuelesr reprocessing and waste manngement
are hoth important and complex. Their sntisfactory resolution invelves
analvsis of compiex socinl, politien], and institutional questions. We
eannot, Imseld on onr work at West. Valley. offer a comprehensive per-
spective on these issues nor ean’ we offer definitive means of resolving
many of the issnes relating to the closing of this plant. We feel, how-
ever. that the results ~f our work deal wiﬁx many of the nspects of these
sesnies in suflicient dooth to he nseful to this subcommittee and others in
the Congress in deliberations on this important matter.

Let me briefly highlight some of the major observetions contained
nour report.

While the Nuelear Regulatory Commission (NRC) believes that the
waste tanks at West Valley are in good condition, estimating tank life
is unpredictable, We helieve move work needs to be done on a priority
asis hefore o reasanable judgment enn be made that the waste tanks
are sufe, Specifically, snell work should consist of (1) reviewing qual-
ity assnrance data to determine that f)rnpor techniques were nsed in
constiaeting the tanks, (2) assessing the present condition of the tanl
valt system, and (3) assessing the ehavacteristies of the soil sur-
ronnding the vault systen.

The waste tanks may not meet current NRC seismic eriterin. It
1= not known whether the tanks sonld rupture in case of an carth-
guake of the magnitude likely for the area. The structural integrity of
lIm NFS tanks was questioned by ATC in 1970 because the design of
the tanks—while supposedly meeting building code requirements at
the time of construction—was not acceptable for its existing seismic
renuirements. These requirements have since been upgraded even more.

The physieal and chemieal charaeteristies of the high-level waste
sludee contained in the tanks at West Valley are not completely known,
Withont. such knowledge. it will be virtually impossibie to select an
appropriate removal and soiidifiention process for this waste sludgee,
Removing the siudge from the tanks presents an immense problen. he-
eanse of desien obstructions in the hottom of the tanks.

The Fnergy Research and Development Administration (IKRD.\)
is developing teehrology for solidifving and disposing of nuelear
waste. Tuformation from TR\ s effort is not likely to be available
for 2 to 5 years. nor is eriteria under which NRC will approve long-
term managenient processes, Both of these efforts must be completed
hefore dectsions on NI'S waste management. alternatives are made.

It is unlikely that the West Vallex reprocessing plant will ever
operate again beean-e (1) of the substanfial costs (K615 million) to
ke the necessary modifieations to expand the plant’s eapacity and
to meet enrrent NRC standards and (2) the plant destgn may not
resddily be snseeptible to modifieations which wonld lower the radia-
tion exposnres to workers to a level aceeptable to NRC beeanse certain

»
1
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routine maintenance operntions raquire plant personnel to work n
radionctive arcas, .

To date, NFS and the New York Energy Research and Develop-
ment Authority have not. developed plans to decommission the West
Valley site. Bofore such decommissioning plans enn he prepured, NRC
noeds to dovelop decommissioning guidelines for reprocessing plants.,
NRC has been working on such guidelines for over 6 years, and does
not know when they wil] be completed, Tt is important that gnidelines
be developed so that relizble cost estimates of decommissioning and
long-term perpetual mainienancoe of radioactive material ot reproc-
cssing plants such as West Valley can be developed.

Our observations dircctly relate to the three key questions now
confronting the State of New York, NRC, and ERDA: What can he
done with the reprocessing plant and wastes? Jow much will it cost ?
Wio will be responsible? :

Before decisions can be made on what to do with the high-level
liquid wastes, ERDA has to do years of additional research. Further-
more, before reprocessing plant. and burial aground decommissionirg
plans ean be developed. the State of New York will have to decide on
the future use of the West Valley site, and NRC will have to develop
decommissioning guidelines.

Because decisions havo yet to be made on plant and site decomniis-
sioning, cost estimates for waste disposal and decommissioning the
NTFS plant are not available. An ERDA contractor has estimated that
the cost of waste disposal at NFS would range from $58 million to 8567
million. The contractor study did not cover the cost of decommission-
ing the plant. However, the contractor has ostimated that it would cost
from £10.7 million to $65.7 million to decommission a reprocessing
plant at Barnwell, S.C.

Tho estimates for waste disposal nt. NI'S could he misleading heenuse
of the use of questionable cost data, errors in computations, and in-
consistent. pricing and computation methods. For example, estimated
costs for two carbon steel tanks were about. $2 million ; however, actual
construction costs for similar tanks bLuilt by an XRDA contractor
were $6.5 million.

"The key to estimating decommissioning costs in the decision on the
future use of the West Valley site. Returning portions of the re-
processing plantsite to its natural condition would require completely
dismantling the piant and decontaminating the site, The arcas usedl
for the high-level burial ground and the low-level waste burial ground
will require perpetual care, and thus preclude retuwrning tho other
portions of West Valley toits original state.

By contractual agreement, the State of New York is ultimately
responsible for managing the radioactive waste at the site. and for
eare and disposal of the wastes. However, the State maintains it is
incapnble of resolving the many technical issues without substantinl
ascistanee from the Federal Government,

The rest of my testimony will address what must be done before
the NFS issties can be resolved. Tt will also discuss the question of
whao is resgponsible,

Mr. Chairman. T turn now to page 11 of my testimony.

UItimate Jegal responsibility for eare and disposal of the radio-
active wastes at West Valley belongs to the State of New York. Al-
though NFS is presently responsible for earo of the facilities and
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wastes at West Valley, it ean volunturily surrender this responsibility
to the State’s Energy Reseavch and Development Authority Lefore
its agrveements with the Authority expire,

This transfer wonld he conditionn] on the Muthority finding that
the Tacilities are in good condition. When NEFS’ agreements with the
Authority expire on December 31, 1980, the transfer wonld take place,
assuming NRC's approval.

Wo should point out that any readjustment of NI'S’ technieal and
financial vesponsibilitios must have NRC approval, becanse it requires
an amendment to the facility license. IFor this reason, it is possible that
NRC could place further restrictions on the surrender~for example,
additional “corage facility requirements.

The New York Energy Research and Development, Anthority has
asked ERD.A to completely takeover the West Valley site. ERDA has
not accepted this request, but has agreed to discuss West Valley issues
with the Authority.

It appears to us that, at a minimum, the Federal Government will
have to provide technical assistance to New York to resolve the out-
standing waste management issues at West Valley,

In our report, we made & number of recommendations aimed at
speeding up the decisionmaking process for finding acceptable solu-
tions to the issues at West Valley. To assist in developing an appro-
priate waste disposal technology for the NFS waste we recommendedd
that NRC do the following:

Develop waste performance criteria.

Develop criterin for decommissioning waste storage facilities so that
the impact of residual sludge in the NES tank can be evaluated.

Identify alternative processes for NFS waste management and
determine their technical and economic feasibility so that a recom-
mended process can be developed and implemented,

Characterize the physical and chemical properties of the high-level
waste sludge.

Although the Commission is studying certain aspects of the con-
dition of the high-level waste tanks, other studies are needed. We
recommended that NRC:

Proceed on a priority basis in the current analyses to assess seismic
integrity of the waste tanks. o _

In its plans to determine tank life, include a review of the stress
relieving data for assurance that the proper techniques were used.

Assess on o priority basis the present condition of the vault system
and the soil characteristics surrounding the vaults,

With regard to decommissioning the reprocessing plant and burial
grounds, we recommended that NRC:

Require New York State to report its plans on the future use of the

West Valley site. ) } _
Prepare for Nuclear Fuel Services, Inc., and New York State guie-

lines for dccommissioning the reprocessing plant and site. .
Require Nuclear Fuel Services, Inc., and New York State to submit

a decommissioning plan. C '
Require New York State to submit a plan for correcting problems

at the low-level burial site. ' .
Require New York State to establish long-term care requircments

for the West Valley site.
07-WA—TT—2
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Finally, wo recommended (it NRC and ERDA develop a poliey
on Federal sssistance to New York State for the West Valley site,
Oflicinls of NRC and ERDA aenerally agreed with onr findings and
e taking aetions to implement our recotumendations,

A recont development may be important, On Mareh 10, 1977, NRC
published for comment ‘i the Federal Register their task fovee report
on the Fedeinl,/State program for regulation of commereinl low-level
ruclionetive waste burial grounds, N RO is currently assessing the writ-
ten commients it reeeivea on the report. The NRC report proposed that
the Federal Government increase its control over the disposal of low-
level wastes by, among other things, requiring Federn! ownership and
federally administered perpetunl care programs at low-level burial
eronnds.

Adoption of the propx
crations on who should bear
hurden for disposing of the wast
Vallev facilities and site.

This policy proposal raises a bigger issue concerning whether or
not. and to what extent. the Federal Crovernment should providé finan-
cinl assistance to the nuclear industry by taking over some or all of
the cost of managing eetivitics in the back end of the fuel cycle.

[ will be happy to disenss some of the implications of these issues
during the gquestion and answer period. However. 1 have not included
themt in this formal statement hoenuse out recent report wis not in-

tended to cover them.

Mr. Chairman, this cone
lnd to respond to your questions,

Ar. Browy. Thank you very much. Mr. Canfield.

[ The prepared statement of Mr. Canfield follows:]

ssedd policy may weigh heavily in future delib-
how much of the technical and Anancial
es and decommissioning the West

Judes my prepaved statement. We will be

STATEMENT OF MoNTE CANFIELD, I, Digecron, ENERGY AND MiNtrans DIvIsioN

Mr. Chairman and mebers of the subcommittee, we weleome the opportunity
tor he here today to diseuss with you our report on the issues related Lo the closing
of the West Valley nuclear reprocessing plant operated by the Nuclear FFuel

Services, Inc. (NFS). Our statement today is similar to one included in our

report on which we testified in Mareh 1977, before the Subeommniittee on Con-
servation, Energy and Natural Resources of the House Committee on Govern-
ment Operations,

The West Valley site was the only comniercial reprocessing facility that oper-
ated in the United States. The site consists of a reprocessing plant, four high-level
liquld storage tanks contnining about ¢12.000 gallons of waste, a high-level
murial ground containing about 100,000 cubic feet, and a low-level burial ground
containing about 2 million cuble feet of solid radioactive wastes, NS ceaxed
operations in 1972, :

The issites surrounding nuclear reprocessing and waste management are hoth
important and complex. Their satisfactory resnlntion invelves analysis of com-
plex socinl, politieal, and institutional questions, We cannof, hased on our work
at West Valley, offer a (omprehensive perspective on these jssies nor enn we offer
definitive menns of resolving many of the lssues relating to the closing of this
plant. We feel, however, that the resuits of our work denl with many of the
aspects of these issues in sufftelent depth to he useful to this Subicommittes and
others in the Congress in deliberations on this important matter,

1ot me briefly highlight <ome of the majnr observations contained in our
report.

While the Nuclenr Regulatory Commission (NRC) helieves that the waste
tanks nt West Valley are in wood condition. estimating tank life is unpredictable,
We helleve more work newds to he done on a priority basis before a regsonahle
jndgment enn he made that the waste tanks are <afe. Specifienlly, sueh work
shimld consdst of (1) reviewing quality assurance data to determine that proper
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technigues were used i constracting the tinks, (2) ussexxing the present con-
dition of the tank vaull systens, wd 1d) assessitg the charaeteristies of the sl
sureronnding the vaull systen,

“The waste tanks may not meet current NRC seismie eriterin, It §s not known
whether the tunks would rapture in case of an earthquake of the magnitude likely
for the arvea, The strncturnl integelty of the NFS tanks was questioned by AlNC
i 1070 beenuse the deslgn of the nks—while supposedly meeting mallding code
requirements 1t the thme of construction—wan not neceptnble for It exlsting
selsule requirements, These requirements have sinee been upgraded even more,

Phe phiysical and chendeal charneteristies of the hgh-level waste sludge con-
tained in the tanks at West Valley are not completely known, Without stz
knowledge 1t will be virtually tmpossibla to seleet an approprinte removal and
solidHiention provess for this waste sludge. Removing the sludge from the tanks
presents an hnmense problen, beenuse of design ohstrucetions in the bottom of the
tnnks,

The Energy Researeh and Development Administention {FRDAY is developing
technolagy for solidifying and disposing of nuelear waste, Infarmation from
ERDAs offort isx not likely to be available for 2 to 5 years, nor is criteria under
which NRC will approve long term management processes. Both of thexe efforts
mnust be completed before decisions on NFS& waste managenment alternatives are
nude.

Tt is unlikely that the West Valley reprocessing plant will ever operate ngain
becnuse (1) of the substantinl costs ($615 million) to make the necessary modi-
fications ta expand the plant’s eapacity and to meet current NRC standards and
{2) the plant design may not readily be susceptible to modifications which would
lower the radintion exposures to workers to a level neceptable to NRC becnuse
certain rottine malutennnee operations require plant personnel to work in radio-
active areas,

To date, NFS nud the New York Energy Research and Development Authority
heve not developed pluns to decommlssion the West Valley site, Before such de-
commissioning plans ean be prepured NRO' needs to develop deconnissioning
sntdelines for reprocessing plants, NRC has been working on sich guidelines for
over 6 yenrs, nud does not know when they will he completed. 1t is important that
* guidelines he developed so that eellnble cost estimates of decommissioning and
long term perpetual maintenance of radionctive materinl at reprocessing plants
sueh as West Valley ean he developed,

Our observalions direetly relate to the three key questions now confronting the
State of New York, NR(. and ERDA, What can be done with the reprovessing
plant and wastes? How mucel will it coxt? Who will be responsible?

Before decisions can be made on what to do with the high-level ligquid wastes,
FRNDA has to do years of additional researeh. Furthermore, before reprocessing
plant and burial ground decommissioning pians can be developed. the State of
New York will have to decide on the future u=e of the Wext Valley site, and NRC
wiil have to develop decommissioning guidelines,

Becanse decisions have yet to be made on plant and site decommissioning, NFR
cost estimates for waste disposal and decommissioning are not available. An
ERDA contractor has extimnted that the cost of waste dixposal at NIPS would
range from $38 million to $367 million. The contractor study did not cover the cost
of decommissiouing the plant. However, the contractor has estimated thar it
would coxt frot $190.7 milllon to $65.7 million to decommission a reprocessing
plant at Barnwell, 8.C. The estimates for waste disposal at NS conld be mis-
leading becanse of the nse of questionable cost data, errors in computations, and
Incongistent pricing and computiation methods. For exminple. estimanfed costs for
two carhon steel tanks were about K2 million : however, actual congtruction (oxts
for similar tanks bullt by an ERDA eontractor were $6.5 million.

The key to estimuting decommiscioning costs is the decision on the futnre use
of the West Valley «ite. Returning portions of the reprocessing plant site to its
natural condition wonld reguire completely dismantling the plant and deeon-
tnmingating the site, The qrens used for the high-level hurial ground and the Tow-
level waste burial groutds will require perpetunl eare, and thus prechule return-
ing the other portions of West Valley to its original state.

By eontractnal agrecment, the Stute of New York is ultimately rogponsihle for
managing the radioactive waste at the site. and for eare and disposal of the
wiutos, flowever, the State maintains it i« ineapable of resolving the many
technieal issues without sabutantinl assistanee from the Federal Government.

The rest of my testimony will address what must he done bhefore the NFS
fssnion et he resoived. Tt will also disenss the question of who is responsible.
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NER NREUS TO CONFIRM Tk RAFETY O TIE WASTE TANKA

From what 13 known aliout the high level waste tanks, NRE hag concluded
that they ave in good condlition and ean store the waste for the forescenlle
future, Although NRC s currently assessing the tnky’ enpabitity to withstiand
an earthquake of the Intenxsity postulated for the aren, we helleve that muore
work Is nesded to contirny the safety of the tanks, For exnmple, in April 1945,
an necumnlntion of water In the vault exeavatlon area flonted the conerele
vanlls, with the steel tanks inside them, out of the ground as mueh ax 3 or
feet. before they settled back to new positions. Thix plaeed high stresses on the
conerete and relnforeing steel, Inspections of the vipult now used for the spare
tank revealed severnl erneks to the hottom of the vanlt and the roof. The hottoms
of both vaults were resupported with conerete, At the time of the Incident, the
construetion conteactor concluded that all of the strexs was placed on the vanbs
and not on the steel fanks inside. Althongh the contractor did not submit any
jnspection data or engineering analyses to support this conclusion, AEC agreed,
awd did not reguive any reexumimation of the welds of the steel tanks,

We helleve NRC should assess the condition of the tanks, in view of the vanlt
flotation incident. In addition. NRC shouid assess the soil characteristics to
determine whether it would contain the wastex in the event of u breach in the

tank systen,
NRC SHOULD ANALYZE THE MIGU-LEVEL LIQUID WASTE PROPERTIES

The high-level waste stored in one tank wns “nentralized.” Neutralizing the
chiemienlly neld waste permitted NFS fo store the waste in {anks constraceted
from cnrbon steel, ruther than more expensive stainless steel Neutralization
caused some of the radionctive materinls—inclnding most of the long-lived
pintoninm and strontium 90—to precipitate ont of the waste selution, settle on
the tank hotom, and harden ino n sludge, ERDA has estimated (hat about 30.000
gentlony of sludge Is on the bottoin of the Iarge waste tank, The propertics of this
sludge are not completely knnwn, Knowledge of the yroperties of this sludge is
impartant to develop technlgues for removing it and converting it to a form

snitable for disposal.
We believe thnt NRC should attach priority to annlyzing the NIS waste sludze

properties,
NRC SUOULD DEVELOP NFS THGI-LEVEL LIQUID WASTE DISPOSAYL CRITERTA

ERDA is now developing severnl alternative processes for disposing of high-
level liquld waste. BBetore any of these processes conld be selected for application
to the NFS waste, however, NRC must establish waste performance criterin.
NRC's only present eriteria ix that the liguid waste he converted into a dry solid
form and be shipped to n Federal repository not later than 10 years after it is
renerated. However, NRC regulations exempted the NF8 waste from this require-
ment heeause the techuslogy for solidifying neutralized waste was not developedd,
NRC intends to establich disposal eriteria for NFS wastes at sowme future time
hy menns of {ts ritletnaking pracedure,

We helieve NRC should establish performance criteria on a prierity basis
to foster the development of techinieally and economically feasible waste dis-
posal processes which cover all waste, including NFS waste.

NFS WASTE RNETRIEVAL AND SOLIDIFICATION PROCESSES ITAVE NOT BEEN
DEMONSTRATED

FRODA s eondueting research on methods for extracting nentralized wasie
slidge from the bottoms of 118 own waste fanks, The resenrch may have applica-
tion to the sludge in the NFS waste tank, A prerequisite to determining if the
waste sludge enan be removed from the tank, however, is identifying it prop-
ertios and assessing the condition of the steel tank, Removing all of the sladge
from the NFS tank will be difficult if not impossible with processes now being
ronsidered, heranse of physienl obstructions in the tank. Because of the long-
lived radionuelides present, any residual slndge will present a separate problem in
derommissioning the reprocessing plant site.

Perpetunl tank storage of the NFS high-level liquid wnste would not satisfy
NRC and ERDA commitments to solldify wastes and dispose of them in a Federal
waste repository, Several potentinl solidification technologies are under investi-
gation, bt -none have yct been demonstrated, Ench of these technologles re-
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quires atditional rescarel and development and will not he available for applien-
tieh to NEFXN waste for many yeurs,

DECOMMISRIONING TIHE NFS PLANT AN HURIAL GROUNDBS

The future use of the West Valley land 18 the key factor fn seleeting a decom-
misstondng wethod, These methods vary from dismantling the facilities nud com-
pletely eleaning up the area to continnous surveillanee and 1 minimum removal
of mdionctivity, Costs of decommissioning the NFS reprocessing plant under nny
of the alternatlves are not known at this time, nor enn they he develeped until
NI extatlishes decommissioning guldelines and the State of New work decides

utl the fature use of the site,
Perpetual care of the high- and lew-level &olld waste burial grounds will be

required for centuries beeause of the long-lived, highly toxie radionuclides burled
there, Therefore, befare proveeding with site decomumissloning, it is important
that long term enre requirements be identitied, remedinl action be taken to
correet known defleiencies at the low-level burial ground, and a sufficient per-

petual enre fund be established.
At the low-level burial site, there s a problem with water seepage from the

surface of three burinl trenches, N¥'S, with the State of New York's approval,
has started @ program to temporarily control this problem, and the State hay
contraeted for o study of long term control methods. Ten alternative methods
identified to date would all require periodic equipinent maintenance or replace-
ment, The State’s consultant has recommended further investigations before

i deeision i1 made on Jong term corrective actions.
The State of New York has required NFS to contrlbute to o fund to cover long

ferm eare of both the burial grounds and the high-level liquid waste. The balance
of this fund Is presently about $2.0 millfon, 1t is obvious to us that the funad iy
wholly ingufficient to cover the cost of remedinl action at the burial sites, decom-
mission the reprocessing plant, and elther dispose of the high-level liquid waste,
or perpetunlly store the waste at West Valley,

WII0 WILL BE RESPONSIBLE?

T itimate legnl responsibitity for care and disposal of the radionctive wastes at
West Valley belongs to the State of New York, Although NFS |s presently respon-
sible for ~are of the facllities and wastes at West Valley, it can voluntarily sur-
render this responsibility to the Stute's Inergy Research and Development
Authority before ity agreements with the Authority expire. This transfer would
e condditional on the Authority finding that the facilities nre in good condition.
When NFS agreements with the Authority expire on December 31, 1950, the
transfer would tnke place, nssirming NRC's approval.
~ We should point out that any readjustment of NFS' technienl and financial

responsibilities must have NRC approval, because it requires an amendment to
the facility license. For this reason, it is possible that NRC could place further
restrictions on the surrender: for example, additionnl storage facility require-
ments,

The New York Energy Resenrch and Development Authority has asked ERDA
to completely take over the West Valley site. ERDA hay not accepted this request,
bt has agreed to diseuss West Valley issues with the Authority.

It appears to us that, nt a minimunt, the Federal Government will have to pro-
vide technical nusistance to New York to resolve the outstanding waste manage-
ment issues at West Valley, )

In our report, we made a number of recommendations aimed af speeding up the
decisfonmaking process for finding necoptable solutions to the issues at West
Valley, To assist in developing an appropriate waste disposa! technology for the
NFS waste we recommended that NRC;

Develop waste performunce eriteria.

Develop criteria for decommissioning waste storage facilitics so that the Impact
of resfdunl sludge In the NFS tank ean be evalunted.

Tdentify alternative processios for NFS waste management and determine their
technieal and economic feasibility so that a recommended process can be developed
and implemented.

Charneterize the physieal and chemieal propertied of the high-level waste shiudge.,

ATthough the Commission fs studying certain aspects of the condition of the
high-level waste tanks, other studies are needed, We recommended that NRC:
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Progeed on a peiority hasts by the enerent annlyses to pssess seispije integrity of
the waste tanks,

T its plans to determine tank Hre, nelude o review of the siress relieving datn
for axsnranee thnt the proper teehnbgnes were nsed,

Assess on o prioclry basls the prresen condition of the vaubt system angd the sofl
characterlstios surrannding the vaults,

With regard to decommisstoning the reprocessing plant nud burinl grounds,
we reenmmended fhat NI :

Reguire New York to veport its plans on the futnre nse nf the West Vnlley
site,

Prepare for Nnclear Fuel Qerviees, Ine, and New York State guldelines for
decommissioning the reprocessing plont and site.

Require Nuclear Fuel Serviees, Ine., and New York State to snbmit ndeenim-
missioning plan.

Require New York State to submit a plan for correcting problems at the low-

level hurial slte.
Require New York State to establish long-term eare regquirements for the West

Vaulley site,

Finally, we recommended that NRCO and BRDA develop a poliey on Federal
assistance to New Vork State for the West Valley site. Officials of NRC nnd ERDA
genernlly agreed with our findings and are 1aking actions to implement our

reconunendations,
A recent development may be important, On Mareh 10, 1977 NRC published

for comment in the Federal Register their Task Force Report on the Federal/
State program for regulation of commercinl low-level radionctive wnste hurial
grounds, NRC is currently assessing the written comments it received on the
report. The NRC report. proposed that the ¥edernl Government inevease s con-
trol over the disposal of low-level wastes by, mmong other things, requiring Fed-
eral ownership and federally admindstered perpetunl care programs af low-level
burinl grounds. Adoption of the proposed poliey may weigh henvily in future
deliberntions on who shonld bear how mucl of the technienl nnd finaneial burden
for disposing of the wastes and deconumissioning the West Valley facilities and

slte.

This policy proposal ralses n higger issite concerning whether or not, and fto
what extent, the Federal Govermment should provide finonceinl assistanee te the
nuclenr industry hy taking over the eost of managing activities in the back
ond of the fuel eyele. T will be happy to diseuss some of the implientions of these
ixsstes during the question-and-answer periwd, However, T have not inceluded
them in thig formal statement beeanuse our recent report was net intended to

cover themn.
AMr. Chairman, this concludes my prepared statement. We will be glad to re-

spond to your questions.

Mr. Brows. We will proceed with Mr. Tester’s statement at this
tine.

I note that vou have studied and written on this problem exten-
sively.and T have had the opportunity to reqcd soine of your other work.
and we appreciate your being here.

STATEMENT OF RICHARD LESTER, DIVISION OF INTERNATIONAL
RELATIONS, THE ROCKEFELLER FOUNDATION

My Lesren. Thank you.

Mr. Chairman aad members of the committee, T am plensed to have
this opportunity to testify on cerfain problems related to the de-
conmmissioning of nuelear facilities. 1 will deal. in partienlar, with the
civenmstances surrounding the current storage of high-level waste at
the site of the Nuclear Fuel Services reprocessing plant at West Val-
lev. N.Y. '

Aftor a briefl review of the situation. in which some of the more per-
timent institutional and technien] characteristies will be emphasized,
T shall outline a set of recommendations aimed at vesolving some of

the current problems.,
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101 may, Twill summarize my prepared statement.

Mr, Brows, Fine, '

Mr, Lesten, In 1966, the first private nuelear fuel veprocessing plant
i the United States, owned by Nuelene Fuel Serviees, Tne, (NEFS),
Degan operation at West - Valley, NJV.osome 30 miles south of Buf-
falo, Abont 623 tons of fuel was reprocessed nt West Valley from 1966
to 1971, producing 600,000 mllons of liquid high-level waste, .

Most of this wius neutralized mmedintely after generntion, and is
now stored ina single T0,000-gnllon enrbon steel tank.

Mr. Brows. Lot me interrupt you just for n moment. Both you and
Me. Werthamer used the word "neutralized.” and 1 think it should
be made clear that that refers to a nentralization of acidity. and
not neutralizing it from the radioactive stundpoint, or anything of that
nature,

My Lesrun, Cerreet,

Mr. Weprnayen, T agree, :

Mr. Lster. No satisfactory way to removs nll of the waste from this
tank has beer developed, vet it eannot be Teft indefinitely in its present
form. beeanse the tank will eventually corrode,

ITow did the problem arise 2 Until very recently.a “elosed™ nuelear
fuel exele was imiversally regarded as essential to a mature nuclear in-
dustry. That is. ireadinted nuelear fuel was to be reprocessed to re-
cover fissionable wrantum and plutonivm for reevele i new fuel. On
April T ol this vear. President Carter annonnced an indefinite de-
ferrn] of connmercial reprocessing in the United States Fifteen years
gro, when the first connmereinl power reactors in the conuntry cane into
y . . ayn 1
aperation. doubts aboutt he ned for and desirability of closing the fuel
evele were rarely heard and certainly not at the Presidential level,

When, therofore. NFS was formed in 1962 as the first commercial
ventire into the veprocessing business, it received enconragement from
both the New York State government and the Federal Government.

The former, through the State Atomic Research and Development
Authority, provided a suitable site and declared its willingness to
assinme. at some point in the future and subject to certain conditions
stipulated in the Waste Storage Agreement of 1963 between the An-
thority and NFS, long-term responsibility for high-level waste pro-
duced in a reprocessing plant at the site.

The Federal Atomic Energy Commission (AEC) sought to pro-
mote the introduction of commercial reprocessing. but the nuclear
electric power industry—still at a fetal stage in the carly 1960°x—
could not on its own supply enough used fuel to make reprocessing an
attractive economic prospect.

The AEC therefore guaranteed to supply a substantial fraction of
the NFS plant load for the first 5 vears of operation. Asa result. about
60 percent of all fuel reprocessed -t West Valley came from AT( s
“N* plutonium production reactor at the Hanford Reservation near
Richland, Wash.

The West Valley plant was designed and licensed for the indefinite
storage of neutralized liquid high-level waste in ¢avbon steel tanks,
The tank design. and indeed the whole waste system, were similar to
these that had been developed at the ALC’s Savannah River Plant
far the storage of waste generated during the production of plutonium
for nuclear weapons, and the choice of carbon steel for the main
West. Valley tank has led to most of the subsequent diffienlty.
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Newtralized weapons waste had also heen stored in earbon steel
tanks at the AEC's Hanword Reservation; those tanks were of an
eavlier desigm, howover-—gingle-walled as opposed to the double-walled
type constructed later at Savannah River and then West. Valley.

Tt was known that the tanks at West. Valley would not. last. forever,
and that periodic transfer of waste from old to new tanks would be
required, But it was not known how the waste—particularly the highly
racdionctive sludge precipitated at the bottom of the tank when the
waste was neutralized—could be removed.

Morcover, there wero doubts even that as to the acceptahility of
liquid storage as a long-term management method, and activities were
underway aimed at waste solidification and immobilization, thereby
reducing tho burden on future generations created by indefinite liquid
stornge. In a nutshell, the waste management philosophy at West.
Valley was a temporizing one: The system was adequate for the time
heing, and it was felt that something would turn up before long.

As the 1960’s drew to a close, the regulatory requirements for nuclear
fuel cyele facilities became increasingly stringent. The AEC an-
nounced a new policy on the siting of reprocessing plants and waste
treatment management facilities in 1970.

Tneluded in this poliey were the requirements that high-level waste
was to be solidified within 5 vears of its generation, and that the ulti-
mate disposal of the solidified waste was to bo a Federal responsibility
and could take place only on land owned and controlled by the Federal
Government.

Although the existing high-Tevel waste nt West Valley was exempted
from the new poliey. it was clear that NFS would be obliged to man-
neo its future waste in accordance with it. This meant, among other
changes, constructing a solidification facility at the site.

Turtliermore, emission standards for release of radioactivity from
nuclear installations and standards for radiation exposure to oper-
ating personnel were also becoming stricter. When NFS closed down
its plant in 1972 to begin alterations designed to increase the capacity,
this work was to be accompanied by modifications necessary to meet
the upgraded reeulatory requirements.

Tn late 1976. however, NFS declared its intention not to reopen its
Teprocessing plant, citing as a principal circumstance its inability to

‘meet. upgraded T.S. Nuclear Regulatory Commission seismic require-
ments at a price that its customers wonld be willing to pay.

So mnuch is history. The cirenmstances provide opportunities to
blame the varions participants: Nuelear Fucel Services itself: the Getty
0il Co.. which now owns a controlline interest. in NFS: W, R. Grace
. and Ca., which started the venture: New York State, whieli encour-

aged if: the TI.8. Federal Government. which, throneh the (then)
Atomie Eneray Commission, provided technolozieal information. a
license to operate, and fuel reprocessing contracts without which the
venture would have heen cconomically unvinble: and nuelear power
in general, for producing apparently ineluctable and intolerable
problems, ‘,

Tn this ease. nssienation of unique fechnoloaical or institutional
‘hlaman is impossible, Tt is more constructive to Inok nhead. toward what
‘might ba done fo ameliorate the situation.
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Resulution of the West Valley problem will require that two ques-
tions be answered: What is to bo done with the waste? and, Who is
responsible?

Studies of technical feasibility have so far identified two broad
options, First, part or all of the waste coukl be disposed of in situ—
that is, solidified in the tanks (probably ns salt-eake by a technique
similar to that developed and used by the ALXC for its weapons waste).

However, the permanence of the disposal is doubtful.

Second. with much greater difficulty the waste could be removed
from the tanks as a first step in o more thorough disposal process. Tt
might then bo solidified and placed in a structure underlying the West
Valley site, or alternatively it might be treated so as to conform with
the impending requirements fov all future high-lTevel waste, and trans-
ported to a Federal repository.

"Another variant of the second option has received less attention.
Tho waste at West Valley closely resembles and is a modest harbinger
of the vastly larger quantities of nuclear weapons waste at the IHan-
ford Reservation. near Richland, Wash., and at Savannah River, S.C.
The alternative is to remove the waste from the tank at West Valley.
solidify it with the minimum possible effort, compatible with trans-
portation safety and with any further treatment operations which it
might subsequently undergo. and then transport it to one of the two
wenpons waste sites just mentioned.

The Nuclear Regulatory Commission is committed to developing
rules for future management of the West Valley waste, and will face a
number of diffienlties in its efforts. Tn the first place, it is generally
aeereed that the extent to which the waste can he removed from the car-
bon steel tank will not be known until the extraction is actually
attempted.

Put any detailed regulatory policy for West Valley developed with-
ont. this knowledee may be very unhelpful.

.\ related problem is the future of the rest of the West Valley stfe.
Ultimately, plans will have to be developed for decommissioning the
entire site. inclnding the reprocessing plant itself. the various spent
fuel and waste handling facilities, and the low-level and intermediate-
level solid waste burial ground.

The extent to which the future use of the site is constrained by the
presence of these decommissioned facilities should permanentiy in-
fluence the policy for high-level waste disposal and viee versa. Thus.
the problem of decommissioning and that of future high-level waste
mmanagement should be considered together, as part of a holistic
assessment.

Anotier difficulty facing NRC in its rulemaking is that the visi-
hility of some of the technical options depends on the resolution of a
munber of logal and political complexities surrounding the question of
ngreney responsibility, Should NRC’s considerations await resolution
of these issues? Or should the Commission assume that there are no @
priori political or Jegal obstacles. and proceed based on its own nssess-
went of the risks and costs of the various technological options?

Finally. how should the responsibility for the future management
of the waste at West Valley be allocated ? A decision could be made in
the eonrts, This approach has several disadvantages. First, it could’
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generate antagonism instead of fostering cooperation. Another dis-
advantage of o judicinl settlement is that it might take a long time ta
achiove, and could therefore delay the start of management opera-
tions for longer than might otherwise he advisable,

It. shonld also be noted that the dificulty of alloenting finnncinl re-
sponsibility in advance is similar to the problem that the NRC will
face in developing waste  manngoment. rales for West. Valley in nd-
vanees the cost of the operation will not be known with any certainty
until it is underway. Furthermore, the cost will elearly depend on the
onteome of the NRC's proceeding.

Cowld an agreement he reached outside the courts? Perhaps so, but
the ground would have to be carefully and publiely prepared in order
to avoid lengthy court challenges, for example, by public interest
aroups, to whom the agrecment could assume the appearances of a
comfortable acconunodation among established bureancracies.

Such thoughts are, of course. speculative. Nevertheless, they sug-
west an alternative solution. First, should it prove necessary. the Con-
aress would authorize the Federal ERDA——or its proposed suecessor,
the new Department of Energy—as the entity best suited to the task.
to manage the West. Valley waste.

The Departnient would then proceed to develop an expunded set of
waste management, options, This assessment would be unhindered by
any legal or political complexities concerning the question of agency
responsibility. NRC would then formulate guidelines on the hasis of
the assessment, and the Congress would appropriaie funds enabling
- the Department to fulfill its role as waste manager in accordance with
theso guidelines, which wonld probably require modification as the
work proceeded,

Meanwhile. efforts would he made to alloeate the finaneinl respon-
sibility for the waste treatment and disposition among NFS and the
Tederal and State governments, T that question ultimately requires
judieial settlement, then so he it. But the question need not be re-
solved before beginning the work.

Gunranteeing the necessary funds even before the determination of
financial responsibility wonld be an unusnal step for Congress to take.
Yot it is precisely here that the major advantage lios: by distinguish-
ing between the deleration of managerial responsibility and the al-
location of financin] Hability at the outset, the possibility of more
delay ean be avoided.

Concern has been shown that a Federnl assnmption of respon-
sibility for the waste at West Valley would constitute a precedent
for Federn] “bailout™ of private firms ineapable of meeting federally
imposed regulatory requirements, On the other hand. there has also
heen eoncern that n Federal failure to assume responsibility at West
Valley wonld discournge—at a prrticularly inappropriate juncture—
other private ventures into the nuclear power industry.

Clearly. both sets of concerns bear on the bronder issne of the role
that the Federal Government onght to play in the nuelear fuel eyele
as a whole. The debate on this issue seems likely to intensify in the
coming years,

Tndeed. the history of thie West Valley seems to contain all the major
ingredients of the bronder debate. So mueh is una voidable, bnt it is
necessary to cantion agminst losing sight of the fact—ensily done in
sneh an atmosphere—that a specifie job is waiting at Woest Valley.
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In anticipation of a potentinlly dumnging evucuation of the sphere
of responsibility at West Valley, and in acknowledgment. of the con-
nection botween West Valley and the fnture course of the nuclear
power industey in the United States, we urge consideration of a two-
tiered solution, in which the issue of who is to manage the waste is
separated from the question of who should pay for the nmnagement.

A, Brows, Thank you very mueh, Mr, Lester,

[The prepared stateanent of My, Lester follows:]

PREPARED STATEMENT 1y Rricumary K. LESTER, THE ROCKFFELLER FOUNDATION

Mre, Chalyman, members of the committee, T an pleased fo have this oppor-
funity to testlfy on certain problems reluted to the decommissioning of nuelear
facilities, T will deal, in particular, with the elrenmstances surrounding the cur-
rent storage of high-devel waste at 1he site of the Nuelear Fuel Services reproces-
sing plant at West Valley, New York, After a brief veview of the situation, in
which some of the more pertinent institutionnl and technical characteristics
will be emphasized, T shall outline a set of recommendations aimed at resolving
some of the current problems,

In 1366, the first nuelear fuel reprocessing plant in the U8, owned by Nuclear
Fuel Services, Ine. (NI'S), hegan operation ot West Valley, New York, some 30
miles gouth of Buffale. About 625 tons of fuel was reprocessed nt West Valley
from 196G to 1971, producing 600,000 gallons of liguid high-level waste, Most
of thiz was neutralized lmmedintely after generation, and is nosw stored in
single 750,000 gallon earbon stecl tank., No satisfactory way to remove all of the
waste from this tank hias been developed, yet 1t ennnot be left Indefinitely in its
present form, because the tank will eventanlly corrode.

Whether some permanent accommodation could be found in sitn, whether (he
nain waste inventory must be: removed from the site by schemes ns yot un-
spoetficd. nmd who will pay o1 the operation, for which guesses have run as
high as 600 mitlon dotlars, now! beecome o tople of lvely debate,

How did the problem arise? Untll very recently, ¢ “closed"” nuelear fuel eyele
was nniversally regasded as essential to a mature nnelear industry, Thar s,
irrndinted ustelear fuel was to he reprocessed to recover fissionnble uraninm and
plitonium for reexele tn new fuel, On April 7 of this year, President Carter an-
notneed an indefinite deferral of commercinl reprocessing in the United States.
Fifteen years ago, when the flvst commercial power reaetors in the conntry
eame into operation. doubts about the need for. and desirability of closing the
el evele were rarely heard, and certainly not at the Presidentinl level.

When, therefore. NFS was formoed in 1962 ax the first eommerceial venture into
the reprocessing business, it received eucouragement from both the New York
wovernment and the Federal Government. The former, through the State Atomie
Research and Development Authority, provided a suitable site, and declared its
willinghess to assume, at some point in the future, and subjeet to certain con-
ditions stipulated In the Waste Stornge Agreement of 1963 between the Author-
ity and NFX, long-term responsibility for high-level waste produced in a re-
processing plant at the site. The Federal Atomie Energy Commission (AEC)
soueht to promote the introduction of commercial reprocessing, but the nuclear
cleetrie power industry—still at o foctal stage in the early sixties—could not
on its wwn sapply enough used fuel to make reprocessing an aftractive economie
praspeet. The ABC therefore guaranteed to supply a substantiai fraction of the
NFS plant load for the fivst five years of operation. As n result, about 60 percent
of all fuel reprocessed at West Valley came from the AEC's “N7 plutonjum
praduction reactor at the Hanford Reservation near Richland, Washington.

The West Valley plant was designed and Heensed for the indefinite stornge of
neutralized liquid high-level waste in earbon steel tanks, The tank design, and
indeed the whole waste managemeant system, were similar to those that had been
developed nt the AEC's Savannah River Pinnt for the storage of waste generated
during the production of phitonium for nuclear weapons, and the choice of earbon
steel for the main West Vallex tank has led to most of the subsequent difficulty,
Nentralized weapons waste had alse been stored in earbon steel tanks at fhe
ABRC's Iinnford Reservation: thnse tanks were of an earlier design, however—
single-walled as opposed to the double-walled type constructed Inter nt Savannah
River and then West Valley.

1t was knosen that the tanks at West Valley would not last forever, nmd that
periodic transfer of the waste from olid to wew tnnks would be required, But it
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witn not known how the swaste—partienlarly the highly radionetive sludge precipl-
tatedd at the bottom of the tank when {he wanste was. nentrallzed—conld e
removed, However, there were doubir even then an to the aceeptability of liguid
stornge ax a long-term management wethad, and activitien were underway nimed
at waste sallldifleation and Immobllization, therehy reducing the burden on futnre
ponerntiony created by indetinite laquld storage, T a nutsahell, the waste pannges
wment philtosophy at West Valley wan a temporlzing one: The syrtem wag ade-
guate for the thne being, and 1t was tell that gomethivg would turn np before long,

A the 1060'% drew to o close, the regulatory requirements for nuelear fuel
exele faclities beemne Inereasingly stringent, The AEC announced a new polley
on the stting of reprocessing plants and waste manngement. facilitles in 1570,
Includedd In thls palley were the requiremerts that high-level wnste was to be
sollditied within five years of its generation, and that the ultimnte disposnl of the
solldifledl waste was te he a Federal responsthility and could take plnee only on
Iand owned and controlled by the Federal Government. Although the existimg
high-level waste nt West Valley was exempted from the new poliey. it was clear
thnt NFS would be obliged to manage its future waste in aceordance with it.
This meant, amongst other changes, construeting n solldification facility at the
site. Furthermore, omlssion standards for release of radicncetivity from nuclear
installntions and standards for radintion exposure to onernting personnel were
also bevoming stricter. When NI'S closed down its plant in 1972 to begin alter-
ations designed to increase the capaeily, this work was fo he accompanted hy
modifications necessary to meet the upgraded regulatory requirements, In late
1976, howerer, NFS declared His intentlon not to reopen ity reprocessing plant.,
citing as a prinelpal cireumstanee its Inability to meet upgraded 1.8, Nuclear
Regnlatory Commlssion selsmle requirements at a price that its customers wounlid
be willing to pay. )

So much Ix history. The clreamstances provide opporiunttlies to hlame (he
varions participnnte: Nuelenr Fuel Serviees itselfs the Gotty Ol Company,
which now owns a controlling interest in NIPS; W, It Grace and Company, whicl
started the veuture: New York State. which encouraged tr: the U.S, Federal
Government., which, through the (then) Atomie Energy Commission, provided
techuological information, a Heense to operiate, and fuel processing contracts
without which the ventute would have been economleally unviable: and nuelear
power in general, for producing apparently inetuetnhle and Intolerablie problems.
In this case, assignation of unique technologienl or Institntional blame I8 fimpox-
aible. It Is more constructive to look ahead, toward what might be done Lo
ameliorate the situntion.

Resolition of the West Valley problem will requirve that two questions he
answered : What is to be done with the waste? and, Who is responsible?

Studies of techinienl fensibility have so far identified two broad options
Firstly, part or all of the waste conld be disposéd of in situ—that is, solidified’
in the tanks (probably as salt-cake by a techninque zimilar to that developed and
nred hy the AEC for its weapons waste). Ilowever. the permnnence of the:
disposal is doubtful. Secondiy, with much greater difficulty the waste could be
removed from the tanky as a first step in n more thorough disposal process, Tt
might then be solidified and placed in a steucture underlying the West Valley
gite. or alternatively it might he treated so as to conform with the impending
requirements for all future high-level waste and transported to a Federal
repository.

Anather variant of the second option has reccived less attention, The wasio
nt West Valley closely resembles and is a -madest harbinger of the vastly larger
quantities of nuclear weapons waste at the Tanford Res<ervation, near Rieliiand,
Washington, amd at Savannah River, Seuth Carolina. The alternative is {o
remove the svaste from the tank at West Valley, zolidify it with the minlmnum
possible effort compatible with tennsportation safety and with any further trest-
ment operstions which it might subgequently undergo, and then transport it to
one of the {wo weapons waste sttes just mentioned.

The Nuclear Regulutors Commission is committed to developing rules for
futnre management of the West Valley waste, and will faee o numher of diffi-
culties in its efforts. Tn the first place, it is generally agreed that the extent to
swhieh the waste ean be removed from the enrbon steel tank will not be known
nuntil the extraction Is aetually atitempted. Put any detailed regulatory poliey
for West Valley, developed without thig knowledge may be very unhelpful.

For instance, suppnse thnt the rule requires that all the high-level swaste he
shipped off-site to a Federal repository, and suppose it is Inter found thnt a
significant amount of the sludge—n few pereent, say—eannot he removed from
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the hottom of the tank with normal recovery mothods, I order to comply with
the regulntions, it might then bo necessary (o dbanantle the snk nnd transport
those sectlonn contuminuted with rosldual sludge to the repository, The risks
posed by wiel nn operation might be greater than these nsspeinted with disposing
of the contaminated mnk o some form at the West. Valley sito liself. But. if o
shgntfiennt qunutlty of high-level waste wore to remuin at tho site, then the nrgn-
ment for trunsporting the majority off-stte would be wenker, and n revalnation
of the visks and conts might tend to a declston (o keep all the high-level wasle
At Weat Valivy after all, ux the best nmong n ket of miserable cholees, I this
activity, where underatanding comes step=hy-step, so should the declslonnmnking,
heneo wlso the nidomnking,

A related problem Is the futtre of the vest of the Wext Valley gite, Ultimntely,
plans wil have to be developed for decommissioning the entire site, Ineluding
the reprocessing plunt Jtself, the vivdous spent fuel and waste hundling fucllities,
andd the low-level solld waste barial ground,

Phe extent to which the future uxe of the site is constrained by the preseiee of
thexe decommissioned frellitles should presunmbly Influenee the polley for high-
level waste dlsposal and vice versa, ‘Thus, the problem of deeommissioning amd
that of future high-level waste managemen. should be considered together, ax
puirt of a hollstic ussexsment.

Another ditficulty faclng NRC in its rulemnking is that the vinbility of some of
the technieal optlons depends on the resolution of a number of legal and politienl
complexities surrounding the guestion of agencey responsibility. Should NRC's
considerationg awnlt resolution of these Issues? Op should the Commission asaiume
that there are no a priort political or legal obstacles, awd proceed based on i
own assessient of the risks and cosds of the various technologlenl options?

Flually, how should the responstbility for the fulure management of the waste
at West Valley be alloeated? A deelston eould be made in the courts, Thiv ap-
proaeh has severnl disndvantages, Fiestly, it could generate antagonism Instend
of fostering cooperation, Another dimndvantage of a judleinl vettlement s that 1
might take a long thne to achieve, amt could therefore delay the start of mumigoe-
ment operations for longer than might otlierwive be advisable. it xhould ilso e
noteet that the difffenity of nlloenting fnancial respensibility in advancee i< <imi-
lar to the problem that the NRC will face in developing waste management. rules
for West Valley in advance; the cost of the operntion will not be known with
nny certafny until it {8 underway. Furthermore, the cost will clearly depend on
the outcome of the NRC's proceeding.

Could nn agreement be renclied outside the courts? Perhaps so, but the ground
would have to carefully and publicly prepared in order to nvold lengthy court
challenges. for exnunple by public interest groups, to whom the agreement could
ussuine the appearances of a comfortable secommodation among extablished
bureaueracies.

Such thoughts are. of course, speculntive. Nevertheless, they suggest an alter-
native solution. ¥irst, should it prove necessary, the Congress would antherize
the federal ERDA (or its proposed successor, the new Department of Energy)., as
the entity best sulted to the task, to manage the West Valley waste. The Depart-
ment would then proceed to develop an expanded set of waste management
options, Thig assessment would be unhindered by any legal or political com-
plexities concerning the question of agency responsibility. NRC would then formu-
late guidelines on the basls of the assessment, and thie Congress would appropriate
unds ennbling the Departinent to fulfill its role as waste manager in nccordance
with these guidelines, which would probably require meodifieatinon as the work
proceeded. Meanwiile, efforts would he made to allocate the financial responsibil-
ity for the waste treatment and disposition among NFS and the Federnl and State
governments, If that question ultimately requires judicinl settlement, then so be
it. But the question necd not he 1esolved before beginning the work.

Gaaranteeing the necessary funds even before the determination of financinl
respongibility would be an unusual step for Congress to take. Yet it iy precisely
here that the major advantage lies: by distinguishing between the delegntion of
managerial responsibility and the allocation of financial linbility at the outset,
the posaibility of more delay can be avolded.

Concern has been shown that a federal assumption of responsibility for the
wnsfe at West Valley would constitute a precedent for federal “bail-out” nf
private firms incapable of meeting federally imposed regulatory requirements,
On the other hand, there has also been concern that a foderal fallure to nssume
respopaibility at West Valley would discourage—at a particuiarly inappropriate
Juncture—nther private venfures into the nuelear power fndnustry,
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Clearly, both sets of concerns hear on the broader issie of the role that the
todernl govornment ought to play in the nuelear fuel eycle asa whale, The debate
ou this lssue seems likely to intensify in the coming years, Indeed, the history
of the West Valley seems to contaln all the major ingredients of the hroader
dehate. So much s tnavoldadble, but it is necessary to eaution agninst losing sight

of ‘the fact—ensily done in such an atmosphere—that a apeeifie Job Is walting nt
Wext Valley, Tn antfcipation of 2 potentlally damaging evacuation of the aphere
of responalbility at West Valley, and In ncknowledgement. of the connection he-
tweelt West Valley and the future course of the nuclenr power industry in the
V.S, wo urge conxlderntion of a two.tlered snlution, in which the Issue of whoe
{a to manage the waste is separated from the guestion of who should pay for

the management.

1 think your analysis and recommendations are extremely helpful
to the committee.

T will aslk Mr. Ambro if he has any questions or comments.

A[r. Asmro. I have a number of them, Mr. Chairman, but I must
tell vou T am a bit confused at the testimony.

Mr. Lester, vou say, “The circumstances provide opportunities to
blame the yarious participants.” Then you say, “It is more constructive
to Jook nhead toward what might be done to ameliorate the situation.”
And then vou say, “A resolution of the West Valley problem will re-

uire that twe questions be answered: one, what is to be done with
the waste? and two, who is responsible ?”

Well. T do not. know what the word “blame™ means, but. does not
looking back with respeet. to blame, in that sense, indicate who is
responsible ¢

Mr. LesTer. No. .
That is not quite what I mean. The words “Who 1s responsible?”

perhaps should read, “Who is to be responsible for the future man-

agement of the wuotet”

Mr. Aamro. Al vight.

Do T understand that, apart from the AEC push to get private
‘hterests involved in nuclear fuel reprocessing to complement the
private sector involvement with nuclear power generation. and state-
nients by Governors Harriman and Rockefeller. to move the State
in the direction of developing nuclear industry, that legally there
oxists a contract Letween the Nuclear Fuel Services company and
the State, making the State finally or ultimately responsible for nu-
clear waste held at the West Valley facility?

Jathat correct ? .

Mr. Lester. That is correct. to my knowledge.

Mr. Axsro. Do we have a copy of the contract anywhere?

Mr. WerrnaMer. Mr. Ambro, I characterized thie agreement not so
much as a contract, but rather, I think, “agreement™ is more in order, in
which thero is language to the effect that if the Authority were to fail
to meet its abligntions. that the State of New York would step in.

My, Asinea, What Anthority?

Mr. WerrtaMer. The New York State Energy Research and Devel-
opment Anthority, subject to the availability of gppropriations.

Mr. Asnro. T'hat is an arm-of the State, is it not?

M Werertiaaer, The Authorit v is a public benefit corporation, Per-
haps My, Kaplan. my counsel. would like to elaborate on that.

Mr. Astsro, That is all right. Maybe we can elaborate in 2 minute,
but what T am getting at is this: What were the obligations of Nuclear

Fuel Services under the contract?
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Did they not have any abligations under the contract 7 Were there
any penalties for termination or withdrawai!

gh‘. Werritaaer. The contract was drawn with the vision that the
roprocessing facility would operate for many years, that it would
generate waste, that the waste would fill up a tank, and when the first
tank beeame full & second tank would be built. The second tank would
be filled, and a third tank, and on into the indefinite future.

It was intended that as the first tank became full, a responsibility for
its care boyond that point would be transferred to the State of New
York. The agreement contemplated Nuclear Fuel Services' ability to
transfer responsibility for the care of the tank on notice ancl with
conditions, to the authority for further care.

Mr. Amnro. At no point either did the Federal Government say in
any agreement or contractual way that they would assume ultimate
or final responsibility, did they ?

Mr. WerTHAMER. No.

Mr. Aaero. No.

What were the obligations of NFS under the contract? It seems kind
of a one-way street. Did they have any responsibilities? Were there
any obligations that they were not forced to meet? Wero there any
penalties for failure toact or live up to the agreement ?

T do not have the contract. I would like to get a copy of it.

Mr. WerTHAMER. We will cortainly make a copy of all—

Mr. Aamro. What is your answer to that question ?

Myr. Werriraser, There were a range of conditions and obligations
on Nuclear Fuel Services. The tanks had to be operated and main-
tained according to AKC procedure.

Mr. Axnro. Those were their obligations of the contract?

Mr. WERTHAMER. Yos.

Mr. Axbro. Suppose they said, “We are not going to do that. We
are just going to throw up our hands and leave” which is just about
what they said, ultimately. '

How do you hold them to the contract, to perform under the con-

tract? :
Mr. WerTHAMER. There are two sets of agreements between Nuclear
Fuel Services and NYSERDA, one of which governs the high-level
liquid waste, the so-called waste storage agreement, and the other of
which governs the rest of the facility on the entire site, the lease.

Under the terms of the Jease, the lease runs until the end of 1980
at which peint there is a rencwal option, a 10-year renewal option.
Nuclear Fuel Services has indicated that it is their intention not to
renew, pick up this renewal option beyond the end of 1980. That
agreemen. roverns the lease.

Under the vaste storage agreement, responsibility for care of the
high-level wasie in the tank may be transferred to NYSERDA under
notice, and subjeet to cortain conditions, the conditions broadly being,
first of all, that the tanks are in good condition which is defined tech-
nically within the terms of the waste storage agreement; and second,
that the NRC approve the tiansfor through modifieation of the Fed-
eral license. :

Mr. Aanro. What was the thinking behind providing them with
the option or the ability to transfer to NYSERDA ? What went on
there, in the minds of those drawing up the agreement ?
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Mr. WerTHAMER. The thinking, and one must. remember that this is
1962 or thereabouts, was that, on the one hand, it 1s inapproprinte for
a corporation, for a private business venture to undertake the care
of radionctive waste in perpetnity, for the thousands of years over
which care is going to e required, partieulnrly if those wastes are in
liquid form in a tank where aetive supervision is vequired.

It was viewed that a corporate entity was not sufficiently long lived
to perform that. Tt was felt that a governmental entity onght to have
the stability and long-term establishment whichi wns necessary for
that perpetual care.

On the other hand, it was the policy of the TFederal Government,
through the AEC, that the AEC would not. at that time accept respon-
sibility for “oommercial radionctive waste,” and that the ATEC en-
cotraged private operation of reprocessing, and, in an attempt to com-
mereinlizo the whole fuel eyele, said it would net. that the AEC wonld
not. undertake responsibility for the custodial care of high-level waste
in perpetuity.

Within that framework. the State of New York stepped forward.

Mr. Asmro. Then NFS has, in effect, exercised its right under the
option to transfer. Is that correet ?

Mr. WerTirayer, That is correct,

T would ndd one other remark, Mr. Ambro, if I might. and that is
that since that time, and that was 15 years ago, our perceptions as to
what might be appropriate policy have changed substantially.

M. Aynro. Yes, ves: without question.

Mr, Broww. Will you yield at this point?

Mr, Axnro. Yes,

\[r. Browx. Tho policy question is obviously in flux. but T just
wanted to ask Mr. Werthamer for a comment on the ultimate limits
of linbility in a situation like this.

Nuclear Fuel Services. I presume. is a corporation set up for the
specific purpose of operating this plant. I am not sufficiently familiar
to know this, but I assume that this is probably true, and that NEFS
has limited assets, and the ultimate recovery against the corporation
under those circumstances can only consist of the assets anyway.

Would that be correct?

AMr. WerTiaMER. That is my understanding.

Mr. Browx. So if they wallk away from it, there is no way of re-
couping anything except whatever asscts the corporation may have.
In effect. they are judgment-proof.

My, Werrnamenr. That is correct.

Mr. Aasro. Is the corporation made up of a consortium of groups?

Did yousay W. R. Grace and

Mr. WERTHAMER. No.

‘At the time of formation of the Nuclear Fuel Services, when the

“denl was constructed in 1962, Davison Chemical Co. which became
Nuclear Fuel Services was wholly owned by W. R. Grace. and, sub-
sequently, Grace transferred its ownership to Getty 0Qil Corp.

Mr. Adnro. J. Paul could bail us all out, I suppose.

Mr. Browx. It depends upon the way in which this corporation is
structured. 1£.J. Paul Getty or his estate is liable, that is one thing. If
it is not, that is another thing.
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Mr. Werrnaaer Getty Oile ns 1 understand it, owns the stock of
Nuclear Fuel Services,

Mr. Adsro. Here we ave confronted with the situation where the
solidification process could cost anywhere from §300 million—Dr.
Byerly said it would probably cost more.

Mr. Werthamer, what is your estimate?

Mr. Werrmiaser, We have no independent estimates, Our judgment
is only what tho reports commissioned by U.S. ERDA have given to
us, and those reports which we have all read had a variety of technical
options—perhaps not all teehnical options—and o range of dollars
is roughly assigned to each technical option. o

There aro a number of options; each differs in cost. I would say it 1s
very uncertain, but, reading that report, one gets the figures that Mr.
Canfield quoted, anywhere from $30 million to $500 plus million, in
the roughest kind of way.

Mr. Aamsro. Your two-tiered approach then sounds, as tne Chairman
pointed out, like a good suggestion. But when one level of government
assumes managerial responsibility, is there not an underlying oblign-
tion that they will ultimately assume financial 1'osp0nsibif;ty as well ?

Once we reach out and hold this situation, if we are responsible in
some way at the Federal level then we will have to provide the funding
for, let’s say, what to do with the waste and if, say, a process of solidi-
fieation is required. then provide $300 million, or, as they say around
here, “0.5".

What would vou think abhout that?

Mr. Lrsrer. 1 think that I do not fully understand what you mean by
the “underlying obligation® for financial responsibility.

I will distinguish once agnin between what I see to be managerial
responsibility which, as you point out, will also involve the Federal
Government finding the funds to carry that responsibility out, and
ultimate financial liability which I believe can be resolved some other
way.

1 am still not quite clear what you mean by the underlying obli-
ation.

Mr. Axsro. That is the problem here. I am really not clear as to
what you are proposing.

If we have a situation whereby under the contract NFS can exer-
cise its option and shift responsibility to New York State ERDA, then
the Federal Government can leave the situation, and New York State
fends for itself.

Cannot we just end the whole discussion that way, and say to New
York State, “Go ahead and deal with the situation on your own”? If,
however, we proceed in the manner that youn suggest, that approach,
it seems to me. earries with it the implied agreement to underwrite
financially the entire process. T am willing to do it as a representative
of the State of New York because T think that for the State to have to
generate from $50 million to 300 million. to $600 million in order to
deal with this situntion is horrendous, especially given the difficultics
we are having now.

T just do not see how we are gning to act in a subcommittee Tike this,
which has authorizing jurisdiction, to start with sinall amounts of
money for decommissioning and then move up to the levels of funding
that we are talking about here. Perhaps the Cheairman or someone clse

-
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can enlighten me, but T really am very confused about this whole
situntion, T find it very dificult to deal with,

Mr. Browy. This subcommitte has authorized ERDA to initiate a
study of which we have others already. of course, and to report to the
Congress on their recommendations for the handling of this problem,
and has authovized $2 million for that purpose.

It is quite conceivable that, based upon that study and its recom-
mendations, ERDA will ask for congressional approval of policies
that would involve their taking over the plant, and request an anthor-
izntion for the amount of money necessary to solve the problem,

Tt may well be that these hearings will constitute our basis for some
legislative action to either approve or disapprove that.

Mr. Aamro. T understand that part of it.

Of course, the State of New York. given its financial situation. can
sav: “We throw up our hands, and we will not deal with this. The
problem is a Federal problem. We leave it to the Federal level to
handle.”

Then we will get involved. it would seem to me, in court action,
which is what vou are trving to avoid. I cannot see how we are
eoing to avoid court action in any way because, as you pointed out., I
think, not only will the courts be charged with determining ultimate
responsibility here, but philosophical intrusions generated by the anti-
nuclear. pronuclear groups will be n factor. _

It appears that if the Federal Government lots this rest and allows
the State. for example. or whomever else is responsible outside of the
Federal Government to burn., then that will, from the antinuclear
people. set up barriers for any further action along these lines.

Mr, Werthamer?

Mr, WerrtaaMer. I would point out, Mr. Ambro, the following:
Agreements were established in the early 1960’s with a certain percep-
tion as to what the reprocessing industry might look Iike.

I characterized the West Valley venture at that point as an early
experiment in full-seale reprocessing plants under private ownership,
but. in retrospect. we see that many aspects of how that situation tech-
nically and institutionally were going to be handled were not per-
ceived at that point.

We have gotten wiser as the vear has gone on. We have seen more
about what is involved. what the longer term consequences might be
for liquid storage in a carbon steel tank, as a long-term method, or
its failures.

Nationally. we inereased our sensitivity to controls and regmlations
that should be imposed to protect the public in terms of health and
safety. We have come to understand a good deal more as to what this
technology is and what should be done to run it safely.

I believe it would be very inappropriate public policy to structure
finanetal responsibility on the basis of the 1962 perception, and fail to
recornize the 1977 understanding.

Mr. Ao, I think thatis a good statement.,

T just have ance more question beeanse I see that a lot of other mem-
bers are here who obviously want to ask questions.

: ]);) yvou have any precise knowledge of how long those tanks will
ast’
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Mr, WerTizaner., The tanks were designed with a nominal safe de-
sign life of approximately 40 yenrs. The tests that ave routinely done
on the tanks indicate no deviation from design performance,

I wonld not churacterize onr engineering knowledge of the tanks as
definitive at this point,

Mr. Ampro. So that if it took a little while to unravel this waste:
disposal problem, there would be no overwhelming safety hnzard !

Mr. Werrianenr. I believe that it would be inadvisable to rely on:
the information that is available at this point.

I think there are more uncertainties.

My, Browx. Mr, Walker?

Mr. Warker. Thank vou, Mr. Chairman,

I do not have any questions about the particular aspects of the West
Valley problem. I have to admit that I do not have a lot of the details
at my command on it, but it seems to me, as an obscrver. that in this
committee we are using West Valley as kind of an overall example,
but perhaps by using West Valley we are a little bit too close to the
overall subject, ‘

Maybe the ultimate =olution with West Valley will rest with the
courts. Maybe they will make the final determination, but it seems to
me that one of the things I would like to get out of this hearing. andl
what the commiittee is ahming at, is what the overall policy for the fu-
ure js going to be,

Since this problem is going to arise again. and again. and again as
these plants go throngh their entire life evele. T would like o comment
from the punel. if possible. or from somebody. as to where the ultimate
responsibility for waste disposal and handling should rest as we go
n;boug, making policy, so that we do not have to go to the courts each
time

Somewhere along the line, this committee or somebody is going to

have to make the deterniination as to where that ultimate responsi-
hility rests. :
. Do any of voun, in studying the situation, have an idea as to where
we should place that ultimate responsibility? A secondary question
to that is, if the Federal Government is going through this whole li-
censing process for all of these plants, shouldn’t some determination
as to who is ultimately responsible for that plant’s wastes be a part
of the licensing procedure?

Mr. Canfield? '

Mr. Caxrierp. Let me make two points,

I will make one very gingerly because I do not want to preclude the
fact that we are coming up here and addressing your question first
thing tomorrow morning.

We have prepared a report on decommissioning and decontamina-
tion which we are issuing to this subcommittee tomorrow. and I be-
lieve that we will be the first witness before the subcommittee on the
overall question of who is responsible.

In that context though, let me point out two things. One point
which was not raised in the dialogue started by Mr. Ambro is that in
spite of the fact that there is a contract between NI'S and New York
ERDA, the simple fact of the matter is that NRC does maintain a

role.
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To the extent that it wants to, NRC could place additional restrie-
tions on the surrender between now and 1980, and, therefore, put the
thing in limbo and keep West. Valley the responsibility of NI'S. NRC
will not be able to expunge itself of that responsihility, Tt exists. It is
a part of the gamo as it will have to be pleyed out,

I wanted to make that elear,

The second point is that to the extent that the committee deals with
West Vnlley, all of our studies, both this study which we did in March
on West Valley and the stucdy we are going to present to you tomorrow,
clearly indieate that West Vallo,v is In many ways an exception.

1t is probably a mistake to view West Valley as the example, the
havhinger of the way we ought to handle similar things in the future.

We would urge the committee to look at West Valley as an anomaly
and then move on to the question of how do we look at the whole issue
of Federal responsibility and the Federal role regarding the entire
back end of the fuel cycle, including light water reactors decommis-
sioning. and decontamination.

We have recommendations which we will be coming forward with
tomorrow morning regarding the Federal role.

1 would urge that we not focus too much on West Valley as though
itis the example. It is probably & poor example. )

Mr. Warnker. To follow up, is there a problem that if the courts do
eet mixed up in this, they will set some precedents with West Valley,
which yon say is an exception, which could then be applied in a lot
of other cases which are more general in natura?

M, CaxrFieLp, It is possible but unlikely.

It would seem to me that the courts would be willing to listen to a
statement just like I made. and probably wonld take that into account.
That is a feirly straightforward thing.

T think most people would argue that West Vallev is in fact a unique
sitnuation and needs to be handled on a unique basis.

Mr. Brown. Dr. Werthamer?

M. WerrniaMer. T would support that also, Mr. Walker. in the
sense that T think a fair conclusion that could be drawn from looking
at West Valley is that one did not look far enough ahead.

e have pointed to West Valley as an early commercialization
experiment. One of the reasons that we are here today is that not
enongh attention was paid to all of the consequences of initiating that
action.

A« T think Mr. Lester very aptly said. there was some temporizing
involved. Something would turn up. T believe that one should be strue-
turing. looking ahead as far in the future as one possibly can in futnre
nclear facilities, and that decommissioning. and n plan, & financial
and management plan for decommissioning shonld be part of every
Heensing procedure.

M. Caxrrenn. The implication beeanse of the general thrust of
the statements just given here on hoth sides of me might be that by
Tooking at West Valley as an exception. that yon automatically jump
to the eonclusion that there is some Federal role to “bail out,” and
T have used that term myself. as has the nuclear industry.

T think that conchision is very. very premature. T wonld like to
see enormons amonnts of dialoaue on that, The costs of the hack end of
the friel evele are not normally ealenlated into the costs of nuclear
energy and the electricity generated by nuclear power.
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I think it is an enormonsly erueinl issue facing the country. There is
an implieit subsidization of that industry today.

We probably will get more into that tomorrow. 1 would not. want it
implied, however, that the GAO felt that by definition Federal respon-
sibility means Federal takeover with no costing to the consmmer on
a nia] time basis of the costs associated with the back end of the Tuel
cyele.

Mr, Warkenr Just to pursite one point that Dr. Werthamer made
just a minute ngo. one t\ning that has disturbed me all the way on
this whole business of nuclear waste are the statements that I keep
hearing over and over again that something will twrn up fo zolve
the waste disposal problem. You just made that statement with recard
to West Valley. that something will turn up.

I mean, maybe this philesophy is why we have a kind of gencral
policy problem alse. Maybe the problem is more generalized than
what wa do with West Valley wastes.

Thank vou, Mr. Chairman. ‘

Mr. Browx. If I may follow up with a comment, Mr. Walker. Mr.
T.ester described the waste management philosophy at West Vallev in
the terms that vou have quoted, that something would tmm up. That
essentially has been the philosophy in Congress. and the ALC, and
ERDA with regard to the whole problem of swaste disposal.

We have not reached yet a policy solution in that aren. West Valley
could he a prototype for the kind of a policy solution that needs to
be evolved for the entire nuclear fuel cycle. I would suspect that all
the panelists wonld hope that that policy would evolve in the fairly
near future.

Afost of the Members of Congress seem to feel that way. but we
have not heen able to get the problem resolved. One example nf the
difficulty of resolving this problem is the general question of what
role private industry will take versus the Government. and Members
of Congress are not yet sure which way they want to go.

When we had the Nuclear Fuel Assurance Act Jast year. which
relates. of eonrse. to the front end of the nuclear fuel cyele. and not
the reprocessing. but the enrichment aspects, the Congress was not
ready to decide whether they wanted to have private industry in the
enrichment business or not. Likewise. Congress does not scem to be
sure whether it wants them in the reprocessing and waste disposal
end of the business. '

We have three other witnesses who will, T am sure, continne some of
this dinlozue and are quite competent to do so. I want to thank all
of vou for the contribution that you have made this morning.

We will look forward to hearing from all of vou again in con-
nection with thismatter.

Thank you very much for your cooperation.

Mr. WerrnaMer. Thank you very much, Mr. Chairman,

Mr. Browx. The next witness is Dr. Marvin Resnikoff. from Rachel
Carson College. the State University of New York at Buffalo. ITe has
given n great denl of attention to this problem.

Dr. Resnikoff. we nre pleased to have you here this morning. You
have been ncquainted with this problem in vour role as a citizen and
representntive of public interest groups, as I understand it, and we
wonld be pleased to have your statement, which yon may cither read
in full or abbreviate as you see fit,
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STATEMENT OF MARVIN RESNIKOFF, RACHEL CARSON COLLEGE,
STATE UNIVERSITY OF NEW YORK AT BUFFALO

Dr. Resvigorr, I will try to abbreviate,

Mr. Brows. Your full staiement will be made a part of the record,

Dr. Resxtors. Mr. Chairman and members of the subcommittee,
thank you for inviting me to testify at these important hearings on
the decommissioning and decontamination of nuclear facilities and
the disposal of nuclear wastes, with specific re ference to West Valley.

My name is Marvin Resnikoft. I am a scientist with Rachel Carson
College. the New York public interest research group, and the Sierra
Club. The Sierra Club is a 175.000-rember national environmental
and conservation organization dedicated to preserving the integrity
of natural systems and enhancing the™-quality of the human
environment.

I serve as chairperson of the nuclear subeommittec of the Lnergy
Poticy Committee for the club. We have had an interest in the prob-
Jems of the Nuclear Fuel Services (NFS) reprocessing plant and the
West. Valley site since 1970. In April 1974, we mtervened as a full

arty in the Nuclear Fuel Services construction permit proceeding
fore the Nuclear Regnlatory Commission (NRC).

Our petition to intervene expressed coneern ahout the environmental
consequences of the propoesed expansion of the NI'S plant. but we were
especinlly concerned about the consequences of a major leak from
the high-level waste tanks at West Valley and the fact that no de-
commissioning plans for the high-level waste tanks and the plant
itself existed.

As we stated at the time. in 1974, “Neither the Sierra Club. nor, do
we believe, the public at lnrge, cares to pay for the decommissioning
of NFS: it isencumbent on NFS to present detailed plans—when, how,
the costs, and the future accessibility of the land to the publie.”

We were the first organization to bring to public attentinn the
matter of this tremendous lability to the State of ™" w York. Finally.
as a full participant in another NRC proceedis;r. the generie plu-
toninm recycle or GESMO proceeding. we submitted voluminous
testimony on the operating history of NTFS, which. with your permis-
sion. we would like to submit for the record here today.

The chairman has asked that we address the question of the envi-

ronmental. health, safety. and economic consequences of decommis-
sioning and decontamination of nuclear facilities and the disposal of
nuclear wastes, emploving Nuclear Fuel Services as an example of
these issues. '
T would like to begin by setting the Nuelear Fuel Serviees problem
in a larger perspective. T heliove that the underlying issue eonecerning
the question of the averall phvsieal responsibility for matevials whiely
remnin hazardons for very long periods of time is clear. A single
private corporation eannot make this long-term commitment. This
was recogmized by the Atomic Energy Commission in the carly 1960°s
and hy Nuclear Fiel Services in 1062,

To quote from Nuelear Fuel Services:

... 1t 1« nnt feasihle for a private corporation to asswme physienl responsihility

for high level wastes from a chemieal processing plant for the extended and
possibly Indefinite period of time necessary to assure adequate protection of
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publie health and safety. To undertake such responsibliity wonld require man- .
agement to commit the contlsuanee of corporute netlvities will begond the lfe

of the piant,

Corporations and physical plants have a short life compaved to
radioactive waste materials, ‘This holds not only for NI'S and their
high-level waste tanks but for electric utilities ang thelr power re-
actors, not to spenk of cemeteries and used car lots, though the extent
of lability for this latter category is vastly diffevent.

In order to insure the continued protection of the public health
and safety, private corporations can establish a maintenance fund for
the long-term care of the wastes and have the State or Federal
Government assume the physical responsibility.

I’nyments to the maintenance fund would then he included as part
of the goods or services provided by that corporation. Private corpora-
tions could live with this arrangement which implies a bounded risk.
"The only problem is to precisely estimate the size of the fund. In an
estublished. mature industry with experience in handling waste mate-
riads. the maintenance fund would be expeeted to closely track the
conts,

Howover. T think the less well known the technology and actual costs,
and the further into the future these costs are projected, the more
Jikely it is that a major miscaleulation in the maintenance fund can
oceur,

‘This was clear]y the case with NIS and it may well be {he cuse today
with nuclear reactors,

‘The contributions to the perpetual maintenanee fund were based
“on the estimated costs to replace the high-level wasfe storage tanlks
after their useful life of 40 to GO years, assuming an escalation rate of
415 percent.

However, the agreement between the State Authority and NFS was
hused on rather incomplete information. T'he escalation rate turned out
to be higher than originally projected. The technology was not com-

sletely at hand to remove the wastes from one tank and place them
n another.

Indeed, there are no installed pumps and lines between one tank
and its alternate. The Tocation of the nearest earthquake fault was not
even known when the tanks were constructed: it is not clear that the
tanks can withstand the maximum earthquake which could occur on
the site.

Were the Tiquid wastes to leak out of the tank, T am fairly certain.
hased on information from Oak Ridge, that the sludge remaining at
the bottom of the tank would boil off the remaining water and hecome
fairly hot, possibly decomposing the tank and the cement vault,

Caleulations on this eventuality have not been done by the NRC.
The 30.000 gallons of sludge generate 10 tines as much heat as the
570000 gallons of fiquid. On top of all this uncertainty. the ALEC
changed their high-level waste policy in 1970. Because nonlenchable
golid wastes are %ess likely to be harmful to the public health and
safety, the AEC revised their waste policy to require that future
high-level waste material he solidified and shipped to a central Federal
Repository. It is net clear how this policy will be applied to existing
NFS waste since the technology is not yet at hand. and pilot scale
facilities have not been eonstructed, to solidify this material.
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Thus. heeanse of these changes in NRC regnlations, which were
necessary to protect the publie health and safety. and beenuse of this
incomplete understanding of the NIPS waste situntion, it now appeass
that the perpetual maintenanee fund was grossly inderest inated.

T would think it woull be impossible to establish a perpetual main-
tenance fund, to protect the public far into the future. unless the
teehnology and the costs could he more precisely assigned, with more
realistic esealation ates, The NFS situation i8 symptomatic of an
immature industry,

As is well known, neting nnder the terms of the waste management.
agreement, NFS requested the State of New York to assume respon-
sibility for the 10\\"—]]0\'01 commercinl waste burial ground, the high-
level solid waste burial ground. and the high-level waste tanks. Fur-
ther, upan expiration of the lease, December 31, 1980, the State of
New York will also be the proud ewner of one “hot™ reprocessing
plant.

The costs to decommission the plant alone have been estimated by
the GAQ. based on estimates for the Barnwell facility and not on real
decommissioning experience of reprocessing facilities, as between
&3 million and €65 million, depending on the decommissioning mode
selected and the future use of the «ite,

Before addressing the question of who is financially responsiblo
for the total decommissioning cost, which may be over $500 million,
let me first state that many of us living in western New York regard
cconemic considerntions as secondary.

Our primary concern is the liealth and safeiy of the pnblie, not
only for us. but for future generations as well, Toconomie short ents
which delay the nltimate resolution of this waste problem to future
generations must not he accepted. The overriding principle here
should he that those who take the benefits, take the risks.

I might sy that a coalition of organizations and individuals is
forming throughont western New York to emphasize our concern and
sense of urgency in resolving the West Valley waste problem, in
cleaning up the site. and in loeating a job-ereating, environmentally
compatible industry for the site. I have attached a sample petition to
the statement.

Because of the potential for a major health and safety problem due
to a large spill from the high-level waste tank. we consider the resolu-
tion of the high-level waste situation as the No. 1 priority. In accord-
ance with the high-level waste policy of the NRC. we believe that this
material must be solidified and removed from the West Valley site ag
rapidly as possible. I have attached a Sierrn Club letter to the Presi-
dent requesting that he empanel a Special Commission on Radioactive
Wastes to denl with this problem expeditionsly. freed of agency en-
cumbrances. The question of financial responsibility can be resolved
concurrently. but the high level waste problem must be attacked with-
out. delay.

Mr. Browxs. Withont objection, the two attachments referred to
will be included in the record.

PeTITIONS 0N WEST VALLEY NUCLEAR WASTES

We, the peaple of western New York, recognize that the radienctive wastes
stored at West Valley pose a serious threat to our henlth and safety and that of
our children and our children’s children . , .
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Wo Inslst that all necessary measures be taken (lLe, economic and technical)
tn protect the public health and safety, This should be done as quickly as possi.

ble, consigtent with the nature of the problem,
We are also in support of locating a job creating environmentally compatible

tndustry on the site, ,
We support the Coalitlon on West Valley Nuclenr Wastes in the furtheranee

of these objectives,
Nume Street Clty ALS Phone No.
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Roturn to: Coalition on West Valley Nuclear Waste % Cold Spring Ware-
house, 107 Leroy Ave.,, Buffalo, N.XY. 14214,

Dr. Resvikorr. Turning to the question of who should bear the
financial burden of decommissioning the West Valley site, we believe,
in the endl. that the responsibility cannot rest on New York State alone,
or on the Federal Government alone.

It must be shared among the several parties. Ifor this reason, we
support the ERDA nuthorization bill amendment which authorizes
funds to study the waste problem and the financial responsibility
aquestion,

1 have read the agreements between NI'S and the State of New
York, and it scems clear to this nonlegal mind that the State of New
York has the legal responsibility to dispose of this noxious waste -
material. New York State, in its engerness to bring this bright new
industry to the State, seriously underestimated the costs to manage
the waste materials. ‘

New York State did not realize the problems and additional costs
to remove the high-level wastes from the tank, but it did agree to
tale on the finaneinl burden. Nevertheless. other considerations lead
us to the opinion that the costs must be shared and that these other
avenues of cost sharing must be explored by the State of New York
before the IFederal Government opens its treasury.

(a) NT'S has a responsibility.

According to the Waste Storage Agreement, section 3.05. NI'S has
the right to surrender responsibility of the wastes to NYSERDA
provided that the high-level waste tanks are in good condition. that
all payments have heen made. and all necessary licenses obtained.

If the tanks fail to be in “good condition,” NF'S is required to
make additional payments to the perpetual maintenance fund equat to
the increased costs to the Authority resulting from such failure. But
what does “aood condition” mean?

The lengthy definition is spelled out in the waste storage agree-
ment, section 8.06. Among other provisions. section (e) states thac
“all storage parameters shall have been observed.” In particular,
according to schedule 3-A. the high-level waste tanks “shall contuin
appropriate means for the prevention of sludge for settling by agita-
tion with compressed air. . . ."” :

In the NFS Preliminary Safety Analysis Report. the air mecha-
nism is described and shown in diagrams: “The particular design as
shown is required to allow for agitrtion of the tank contents at the
hottom of the tank.” NFS has failed to meet this condition because
the sludge has settled to the bottuin of the tank. The fact that the
slndge hus settled will greatly compliente the process of removing
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the high-level wastes from the tank, aned will crently inerense the cos(s
to the Authority, NYSERDA should investigate,

Additionally, but of lesser importance, (i) NF S has stored low-
lovel liquid radionctive wastes in the spare tank, contrary to the con-
ditions of the license and the waste storage agreement, Farther, (i)
beeanse of the fanlty condition of the low-level waste evaporator
within the NFS plant, NFS placed less concentrated waste materials
in the high-level waste tank,

It was therefore necessary for NFS to boil ofl the excess liquid by
means of a heat exchanger placed inside the tank. Over D million gal-
lons of high-level waste materinl have been evaporated down to 600,000
aallons within the high-level waste tank iteelf.

Thus. NFS operated the high-level waste tank as an evaporator, in
effect. In what wavs. if at all, this practice led to increased pitting and
corrosion. and reduced the lifetime of the tank will have to be investi-
aated by NYSERDA.

(1) The utilities havea 1-osponsibi]ity.

According to the terms of the contract sioned bhetween NTS and -
Consnmers Power. dated October 14, 1070, NT°S assumed the risk of
the cost for the solidification of the high-level waste materinls. By
transferring the high-level wastes to NYSERDA. NT'S has legaily
passecl this obligation of solidifieation to the State of New York.

However., aceording to the contract, certain costs can he recovered
from Consumers Power by NS, numely. the cost of transportine the
solidified high-level waste material to n Iederal Repository and the
cost. of the stornge charge at the Federal Repository, These costs are
not insignificant, '

According to a recent NRC contracted study, the costs for transpor-
tation to. and storage at. the Federal Repository. constitute about one-
half of the total costs for managing the high-level waste materials at
West Valley. -

T have not seen the other utility eontracts, but if they arve similar in
form. there is an opportunity for NFS&, or NYSERDA.asan obligated
third party. to recover some of the waste management costs. '

Tt =eems fair to have the utilities, who. after all. were responsible
for part of the high-level waste problem, to share some of the financial
responsibility. The utilities have recovered the plutoninm and nraninm
yalies from the spent fuel elements without paying the full costs of
waste disposal.

Tt 3= what conld e enlled a “strip mining” method of resouree
recavery. On the other hand. it seems unfair to have the State of New
York shoulder the full waste burden. This is not a New York State
problem, but a national problem in many ways. In partienlar. only 23
metric tons of spent fuel which contributed to the high-level nen-
tratized wastes came from New York State: the remainder of the G09
metrie tons enme from out-of-State.

{¢} The Federal Government has a responsihility,

NYSERDA has shown, in testimony hefore the Conservation,
Energy. and Naturnl Resonrces Suheommittee, that the Federal Gov-
ernment enconraged the State of New York to encourage the develop-
ment of a commereial reprocessing industry.

Tn support of thisend. the Federal Government provided three-fifths
of the spent fuel processed at NFS from the ITan{ord weapons reactor;
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additional amounts were in the form of fuel leased by the ATC to

commercinl reactors, As an additional point, the ALC did change the

rules of the waste management game at n paint when NT'S and the

State of New York conld not ensily recover the additional costs, True,

these changes were advisable to proteet the health nnd snfety of the

S)ub%‘ic. Stiﬁ, they inerensed the ceonomie burden to the State of New
ork.

Many of us sce the West Valley problem not ns an anomaly, but as
indicative of an immature industry. We see the waste situntion as drift-
ing toward more undesirable chetces and inereasing endangerment of
the public health and snfety. While the wastes in the future will be
different than that of NFS, being either acidic or spent fuel itself,
we nevertheless view the resolution of the West Valley situntion as a
barometer of the ERDA, NRC, and nuclear industry connmitment to
safe radionctive waste disposal. '

T would be pleased to answer any questions youmay have,

Mr. Browy. Thank you, Dr. Resnikoft,

Do you have any questions, Mr. Ambro?

Mr. Ao, T would like {0 commend Dr. Resnikofl, The rvecitation
is extremely clear, and it erystallizes in clear langunge 5s well the
understanding that I began to evolve about what took place and how it
worked out.

But where are we besides the reeommendation that theve should he
some cost shuring with respect to this problem ¢

What else would vou like to contribute, just that notion?

Dr. Ressicorr, That is such an openended question.

M. Aarero, I made it an open-ended question heeanse, a8 I say. the
recitution of what took place, and the clarity with which you laid
it out. T thought. was just excellent. However, the only recommendla-
tion or thought that I see in your statement is that there should be
a cost sharing—that the Federal Government alone or the State gov-
ernment alone should not pick up the cost hurdens involved here, NFS
should and utility companies should. as well. T understand that.

Mr. Resyiiorr. We are hoping that the ERDA study will contrihute
frather to this. We commend the subcommittee on allocating that
additional money for that study. We support the recommendations of
Mr. Canfield and the GAQ. We think they are excellent also,

Mv. Axeeo. But vou said just precisely the opposite of what M.
Canfield said. He would like to consider West Valley an anomaly. Yonu
would like not to consider it an anomaly.

Mr, Resstkorr. That partienlar recommendation. T v ~uld like not
to support. But the committee recommendations, the further studics
that have to be done on decommissioning as such, those are the recom-
mendations T was referring to,

Mr. Aarneo, You may have an interesting point. there. T will end on
thiz, Mr, Chairman. that this sitnation not be eonsidered an anomaly.
T think we have a plant in Tilinais that never worked. and one in
Sonth Caroling which is up and nothing is going on with it.

Perhaps thase represent three anomalies, which makes all of them
Tess than anomalies, hut disasters,

Dr. Resxixorr. T am nlso eoncerned ahont the power reactors, the
over-60 power reactors that are operating in this country. I think they
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are also part of this problem. They will also be radionetive for long
periods of time, .

Some policy must be set about that, Contrary to the NTFS situation,
whero even o small perpetual maintenance fund was set-up, T know of
no repctors that have decommissioning funds set up at the present. time.

e Ao, Just ono last thonght, You are teaching at Rachel Car-
son College,

Dr. Reswigorr, Yoes: as part of the State university,

Mr. Anbro, Why is yvoeur testimony on Sierra Club letterhead?

Dr. Ressicorr, 1 woar three different hats. The Sierra Club has
been mainly rezponsible for tho intervention at West Valley.

M, Aamno. T tell vou why T ask. T was probably out of the room
doing something when you went throngh this. but T thought vou would
hit the environmental question a little harder. Did you in the earlier
part of vour testimony ?

Dr. Resxikorr. We ave concerned about the environmental con-
sooniences of an accident of ahigh-level waste tank.

e have heen coneerned for some time with that.

M. Aaero. Thank you again,

Thanlk you, Mr. Chairman.

Mr. Browx, Thank you, Mr, Ambro.

M. Walker?

Mv. Warxker, Thank you, Mr. Chairman.

I have ono brief question. Do T take it from your statement with
rogard to the setting up of a decommissioning fund that you are con-
corned at the present time that nuclear customers are not paving the
full price of nuclear power? Can T make that assumption from your
testimony ?

Dr, ResNtrorr, Yos.

v, Wanken And that if such a fund were ercated, that we do not
Jnow what the costs might he. but over the Tong run it would malce
nuclear power a far more expensive commeodity in terms of power
generation.

Dr. Resntrorr. Yes, it would he more expensive.

Mr. Warker. But at this point, we cannot caleulate the kind of
cost that might accrne to a decommissioning fund?

Dr. Resntrorr. That is right.

Mr. Warxer. T am talking about the cost to the consumer.

Dr. Resxmxorr. Right.

Tt ean be estimated somewhat. For instance, for power reactors the
decommissioning costs have been estimated by several people at 10 per-
cent of the construction costs; which would malke it fairly large.

Mr. WarLger. Thank you, Mr. Chairman.

Mr. Brows, Mr. Walgren ? :

Mr. Wararev. T have no questions.

Mr. Browx. Thank you verv much, Dr. Resnikoff

Dr. Resyorr, Thanlk yvon, Mr. Chairman.

[ The prepared statement of Dr. ResnikofT follows:]

SPATEMENT OF DR ManviN ReESNIkOrF, Sierra Cuun

Mr. Chalrman and members of the snhcommittee. Thank you for inviting me
to testify at these important hearings on the decommissioning and decontamina-
tion ot nuclear facilities and the disposal of nuclenr wastes, with specific ref-
erence to West Valley.
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My name Is Marvin Resnikoff. I am 2 sclentist with Rachel Carson College,
the New York l'ublic Interest Research Group and the sSlerra Club, The Sierra
Club is a 175,000 mewmber national environwmental and conservation orgnuiza.
tion dedicated to preserving the integrity of nutural systemns and eubancing
the quality of the human environment. I serve us chalrporson of the Nuclear
Subcommittee of the Energy Polley Committee for the Club, We bave had an
Interest In the problems of the Nuclear Fuel Services (NIF'8) reprocessing plant
and the West Valley site since 1070, In April, 1974, we intervened asg a full party
in the Nuclear Fuel Services construction permit proceeding before the Nuclear
Regulatory Commission (NRC). Our petition to intervene expressed concern
about the enviroumental consegeuces of the proposed expansion of the NFS§
plant, but we were especinlly concerned about the consequences of a4 major leak
from the high level waste tanks at West Valley and the fact that no decom:mis-
stoning plans for the high level waste tanks and the plant itself existed. As we
stated at the time, “Neither the Sierra Club, nor, do we believe, the public at
large, cares to pay for the decommissioning of NF'S; it is encumbent on NSF to
present detailed plans—when, how, the costs and the future accessibility of the
land to the publie.”

We were the first organization to bring to public attention the matter of this
tremendous liability to the State of New York. Finally, as a full participant in
another NRC proceeding, the generic plutoniumn recycle or GESMO proceeding
we submitted voluminous testimony on the operating history of NFS 1 which,
with your permission, we would like to submit for the record here today.

The Chairman bas asked that we address the question of the environmental,
nealth, safety and economic consequences of decommissioning and decontamina-
tion of nuclear facilities and the disposal of nuclear wastes, employing Nuclear
Fuel Services ns an example of these issues, I would like to begin by setting
the Nuclear Fuel Services problem in a larger perspective. 1 believe that the
underlying issue concerning the question of the overall physical responsibility
for materials which remnin hazardous for very long periods of time iy clear. A
single private corporntion eannot make this long-term cowmitment. This was
recognized by the Atomic Energy Comnission in the early 1960’s and by Nuclear
Fuel Services in 1062, To quote from Nuclear Fuel Services ®:

« .. it is not fensible for a private corporation to assume physical responsi-
bility for bigh level wustes from a chemical processing plant for the extended
and possibly indefinite period of time necessary to assure a° ate protection
of public health and safety. Lo undertake such responsibi ~ould require
management to commit the continuance of corporate activities well beyond the
life of the plant.”

Corporations and physical plants have a ghort life: compared to radionctive
wnste materials. This holds not only for NFS and their high level waste tanks
but for electric utilities and their power reactors, not to speak of cemeteries
and used car lots, though the extent of liability for this latter category is vastly
different. o

In order to ensure the continued protection of the public health and safety,
private corporations can establish a maintenance fund for the long term
care of the wastes and have the State or Federal Government assume the physi-
cal responsibility., Payments to the maintenance fund would then be iucluded
ag part of the good or services provided by that corporation. Private corporations
could live with this arrangement which implies a bounded risk. The only preblem
is to precisely estimate the size of the fund. In an established mature industry,
with experience in handling waste materials, the maintenance fund wonld le
expected to closely track the costs. Howaever, I think the less well known the
technology snd actual costs, and the further into the future these costs nre
projected, the more likely it is that a major miscnlculation in the maintenance
fund can occur.

This was clearly the case with NI'S and {t may well be the ense today with
nuclenr reactors. Over 60 nuclear power reactors are presently operating in this
country. Our research at NYPIRG har shown that the reactor vossels and
internnls may remsin radionetive for up to 1.6 million years? yet the technology
" to decommission a cominercial power reactor is imprecisely kiown, as are the

1 Wjrrra Cluh Testimony Helated to Section 1V F, Reprocegsing, Final GESMO T by Marvin
Resnikoff( Ikket No. RM-50-5 Mareh 4, 1977,

2 Preeeposni of Nuclear Furl Sepeviees, Ine. to the 178, Atomic Isnergy Cominisslon to es-
tablish 1t commerecin] nuelear Niel provessing faeility. June 18, 1002,

3 8. Ifarwood, et al, “The Cost of Turning It OF Fuvironment 18 po 17 (1096),
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costs, Untlke NEN, where at lonst 1t sntl Perpetual Maintennnee Fund was
axtablished, 1 know of no electvie utility that bas set aside n mnintenanee fond
for decommisaloning purjuises, Thus, present electrie rale payers are not payling
the tull cost of the eleetrielty, and future rte payers, H not the genernl taxpayer,
will be in for guite n shoek,
~Tuening to the high level waste tank ut Woest Valley, 1t s elear, in retrospect,
that the costy to protect the public hienlth and safety in perpetulty were grossiy
underestimated, The aviglml contracts which bonnd the State of this Habiliry
were hastily arranged inoa sea of ignorance ; the State wns an over-eager sultor
besldes,

The contributions to the Perpetual Maintenance Fund were based on the esti-
mated costs to replace the high level waste storage tanks nfter thelr usetul life ot
40 to 50 years, assuming an escnlation rate of 414 percent, However, the ugree
tuent between the State Anthority and NFS was haxed on rather incomplete in-
Tormation. The escalation rate turned out to be higher than ortrinully projected
he technology was ot completely at hand to remove the wastes from one
tank and place them in another. Indeed, there are no installed pumps and lines
Between one tank and its alternate. The location of the nearest earthquuake fanlt
was not even known when the tanks were constructed ; it i. uot clear that the
tanks ean withstand the maximum earthquake which conla sccur on the site.
Were the lquid wastes to leak out of the tank, I nm fairly certain. Tmsed on
Information from Onk Ridge! that the shudge remaining at the hottom of the
tank would bill off the remuining water and become fairly hot, possibly decom-
‘posing the tank and the coment vault. Caleulntions on thix eventuality have nnt
4wen done by the NRC. The 30,000 gallons of sludge grenernte ten times as much
hwat as the 570,000 gallons of Hquid. On top of all this wncertainty, the ARC
changed their high level waste policy in 1970, Because non-leachahle solld wastes
are less liKely to be harmful to the public hiealth nnd safety. the AEC revised their
waste poliey to reguire that future high level waste materinl be soliditied and
shipped to a central Federal Repository.

It is not clear bow this poliey will be applied to existing NFS waste since
the technology is not yet at hand, and pllot scale facilities have not heen con-
atrucied, to solidify this materinl. Thus, because of these changes in NRC rega-
Intions, which were necessary to protect the publie henlth and safety. and Dbe-
cattse of this incomplete undersianding of the NFS waste situation® it now
appears that the I'erpetnal Malntenance Fund wns grossly underestimated, I
would think it would be lmpossible to establish a Perpetual Maintenance IFund.
tn protect the public far fnto the future, unless the techinology aud the costs
contld be more precisely assigned, with more renlistic escalation rates. The NFS
gltuation is symptomatic of an immature industry.

Fven the technology of burying Jow level 2olid wastes, <o that the radinactivity
i« completely contained., wax not well-known in 1963, Imagine. Humans have
heen digging holes for thousands of vears and one would think that the tech-
notogy is known. But, in faet, the trenches of the commercial burial ground, in
which the radionctive material is puried, have overfilled with water like a bath-
tub and have leaked water into the Cattaraugus Creek watershed.’

As is well-known, acting . under the terms of the Waste Management Agree-
ment. NFS requested the State of New York to assume responsibility for the
low level commercial waste burinl ground. the high level solld waste burlal
ground. and the high level waste tanks, Further, upon expirntion of the lease,
Dec. 31, 1080, the State of New York will also he the proud owner of one “hot”
reprocessing plant, The costs te decommission the plant have been estimated by
the GAO®, based on estimates for the Barnwell facility and not on real decom-
missioning experience of reprocessing fncllities, as hetween §5 million and $66
million. depending on the decommissioning mode selected and the future use of
the «ite,

Before nddressing the question of who iz finaneinlly respensible for the fotal
decommissioning cost, which may he over $500 million, let me first state thnt
many of us living In Western New York resard economic considerntinns n«
gecondnry. Our primary conecern ix the health and safety of the publie. not only
for us. but for futire generations as well. Economic short cutg which delay the

CORNAT~4401, Siting of Fuel Heproeessing Plants . . o 1. Q.05 (July, 1870),

aThe type of Information which mnxt wfill he genernted te well lald out fn the AN
Report to the Conservation, Fnergy & Naturnl Resourees Subesmmlttes of the Honse
Committes on Government Operntions, “‘Traiies Related to the Clasing of the XNnelear "1el
Servieeas, Ineorporated, Reproceasing Tlant nat West Valley, New York”, EMD-7T 27,
Mureh R, 1077,

¢ gierra Club testimony, DNocket No. TM-50-3. Figs. 11.B.1 and 4.
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wittmate resolutlon of this waste problem to future generations must not he
aceepted, The over-riding principle hiere showld he that those who take the hene .
flis, tAKe the risks. 1 might say that a conlition of organizations and individunls

. Ix furming throughout Western New York to emplasize our concern and sense of
nrgeney In rexotving the Weat Valley waste problem, in cleaning up the site, and
fn lecating a Joleerenting, environmentally computible, tndustry for the site, 1
have attached a snmple petitlon fo the Statement,

Recause of the potentlal for a major health and safety problem due to a inrge
spill from the high level waste tank, we consider the rexolution of the high level
waste sltuntion ay the number one priority. In aceordance with the high level
waste policy of the NRC, we helieve that this waterinl must be solidified and
removed from the West Valley site ax rapldly as possibie. I have atrached a Slerra
Clnb letter to the President requesting that he empanel a Special Commission on
Radloactive Wastes to deal with this problem expeditiously, freed of agency
enciimbrances, The question of financial responsibility enn he resolved concur-
rently, but the high level waste problem must be attacked without delay.

Turning to the question of who should bear the financial burden of decom-
nissioning the West Valley site, we believe, in the end, that the responsibility
cinmot rest on New York State alone, or »n the Federal Government alone: it
must be shared nmong the several parties, For this reason, we support the ERDA
Authorization Bill amendment which authorizes funds to study the waste prob-
Jom and the financinl responsibility question. I have rend the agreements between
NFS and the State of New York, and it seems clear to this nonlegal mind that
the State of New York has the legul rexsponsibility to dispose of this noxious
waste material. New York State, in its eagerness to bring this bright new indus-
try to the State, seriously underestimated the costs to manage the waste marteri-
als. New York State did not realize the problems and additional costs to remove
the high level wastes from the tank, but it did agree to take on the financlal
purden. Nevertheless, other congiderations lead us to the opinion that the costs
must be shared and that these other aventes of cost sharing must be explored
by the State of New York before the Federnal Government opens its treasury.

{a) NFS has a rcsponsibility

According to the ‘Waste Storage Agreement (Sect. 3.03), NFS8 has the right
to surrender responsibility of the wastes to NYSERDA provided that the high
level waste tanks are in good condition, that all payments have been made, and
a1l necessary licenses obtalned. If the tanks fail to be in “gond condition”, NFS
ix required to make additional payments to the Perpetunal Maintenance Fund
equal to the incrensed costs to the Authority resulting from such failure. But
what does “good condition” mean? :

The lengthy definition is spelled out in the Waste Storage Agreement (Sect.
3.06). Among other provisions. Section (e) states that “all Storage Parameters
shall have been observed”. In particnlar, according to Schedule 3-A, the high
level waste tanks “shall contain appropriate means for the pravention of siudge
from settling by agitation with compressed air .. ."” In the NFS' Preliminary
Safety Analysis Report, the air mechanism is deseribed and shown in diagrams:
“The particular degign as shown is required to allow for agitation of the tank
contents at the bottom of the tank,” NF¥S has falled to meet this condition
because the sludge has settled to the bottom of the tank.

The fact that the sludge has settled will greatly complicate the process of
removing the high level wastes from the tank, and will greatly increase the
costs to the Authority. NYSERDA should investigate,

Additionally, but of lesser importance, (1) NFS has stored low level liquid
radlonctive wastes in the apare tank, contrary to the conditions of the license
and the Waste Storage Agreement, Further, (1j) beczuse of the fanlty condition
of the low level waste evaporator within the NFS plant, NFS placed less con-
contrated waste materials in the high level waste tank. It was therefore neces-
sary for NFS to Loil off the excess ligui¢ by menns of n heat exchanger placed
foside the tank. Over 9,000,000 gallons of high level waste material have been
evaporated down to 600,000 galionx within the high level waste tank itself. Thus,
NF'S operated the high level waste tank as an evaporator, in effect. Tn what ways.
if at all, this practice led to increased pitting and corrosion, and reduced the
lifetime of the tank will have to be investigated ln NYSEORDA,

(U) The utilitics have a reaponaibilily

Arcording to the terms of the contract signed between NFS and Consumers
Power, dated Oct. 14, 1970, NFS nusumed the risk of the cost for the solidifica-
tion of the high level waste materials, By transferring the high level wastes to
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NYSERDA, NFS has legally passed this obligation of solidification fo the State
of New York. However, according to the contract, certain costs can be recovered
from Consumers Power by NFS, namely, the cost of transportiug the solidified
high level waste matorial to a ¥ederal Repository and the cost of the storage
charge at the Federal Repository. These costs are not insignificant.

According to a recent NRC contracted study, the costs for transportation to,
and storage at, the Federal Repository, constitute about one-half the total costs
for managing tho high level waste materials at West Valley.' 1 bave not seen
the other utility contracts, but if they are similar in form, there I8 an oppor-
tunity for NFS, or NYSERDA, as an obligated third party, to recover some of
the waste management costs,

It seems falr to have the utllities, who, after all, were responsible for part
of the high level waste problem, to share some of the finnncial responsibility.
The utilities have recovered the plutoninm and uranitun values from the spent
fue! ¢lements without paying the full costs of waste disposeal. It is what could
be called a “strip-mining” method of resource recovery. On the other hand, it
seems unfair to have the State of New York shoulder the full waste tirden, This
is not a New Tork State prcblem, but a national problem in many ways, In par-
ticular, only 23 metric tons of spent fuel which contributed to the high level neu-
tralized wastes eame from New York State; the remainder of the 009 metric

tons came from out-of-state.

(¢) The Federal Government has a responxibility

NYSERDA has shown, in testimony before the Conservation, Energy and Nat-
ural Resources Subcommittee that the Federal Government encouraged the
State of New York to encournge the development of a commercial reprocessing
industey. In support of this end, the Fedoral Government provided 3/5th's of
the spent fuel processed at NFS from the Hanford weapons reactor; additional
amounts were in the form of fuel leased by the AILC to commerclial reactors. As
an additiona! point, the AEC did change the rules of the waste management
game at a point wnen NFS and the State of New York could not easily recover
the zdditional cosis, True these changes were advisable to protect the health
and safesy of the public. Still, they increased the economlc burden to the State
of New York.

Many of us see the West Valley problem not as an anomaly, but as indicative
of nn imnature industry. We see the waste situation ng drifting towards more
undesirable choices and increasing endangerment of the public health and safety.
While the wastes in the future will be different than that of NFS, being either
acidic or spent tnel itself, we nevertheless view the resolution of the West Valley
situation as a barometer of the ERDA, NRC and nuclear industry commitment

to safe radloactive waste disposal.
1 would he pleased to answer any questions you may have.

Si1errA CrUs,
San Francisco, Calif., May 27, 1977.

President Jramymy CARTER,
Tiur Winrre HOUSE,
Washington, D.C.

Dear Me PresmexT: The purpose of this letter is to bring to your attention
tke urgent need for D'residential action on the development of methods for
anfely disposing of radioactive wastes. Because of the gravity of the situation,
we gsk that you consider establishing a Specinl Commission on Radloactive
Wistes to directly nddress and resolve this Issue on a priority hasis. We support
the letter of Dr. Irwin Bross in urging specific action on the existing commercial
high level wastes at West Valley, New York,

As you are no doubt aware, the radioactive waste situation, in terms of both
high Tevel lquid and low level rolid waste. is totally unsntisfactory. High level
liquid wastes are sitting in tanks at Savannah River, Hanford and West Valley.
Over 10 percent of these tanks have already leaked. All will eventually lenk.
Short-term. hand-ald solutions. such as drying the waste materials to a salt cake
within the tanksa, have been practiced at Savannah River and Hanford in order
to ensure that the tanks do not continue to lenk, However, a8 far as we nre
aware, ERDA does not have n plan for removing this salt cake from the tanks,
eonverting it to a nonsoluble solid and disposing of it by deep burial. There are

T Alternntive Processes for Managing Existing Commercial High-le
Waaten', NUREG-0043 (April, 1078), p.‘!‘l'.!. & N o vel Radloactive
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o plans for decommissioning these tanks. While radlonctive wnstes have been
genleruted in thig country for over 80 years, it is plain that no neeentable method
or demonstration factlitles have yet been developed for managing this materinl,

At West Valley, New York the situation is more untenable since the populntion
density Is greater and five hundred thousand gallons of high level wastes sit in
A tank in a vault directly within the water table. The tank could not withstand
the maximum earthquake which could occur on the site, The tank has a useful
life of forty years though the wastes will remain highly toxic for hundreds of
thousands of years. Were the wastes at West Valley to lenk into the local
watershed, 8 major health and safety problem would ensue, This Hquid waste
must therefore be solidified and moved to a Federal Repository before n mnajor
disaster occurs. Vhile ERDA and NRC have hopes and dreams of denling with
this situation, we are frankly concerned about the bureaucratic inertin of those
agencies in dealing with a problem that requires all due speed, We believe n
Special Commission on Radioactive Wastes, focussed on the waste problem and
freed of ngency encumbrances, could attract the talent and expertise necessary
to find pew and creative solutions to this waste dilemma on an expedited

basls.
The situation regarding ‘“low level” solid wastes is also totally unsatisfactory.

Some of this “low level” material is, in fact, highly radioactive, consisting of
used fuel elements and the most radioactive components of reprocessing and
other fuel cycle facilities, These wastes contain large amounts of plutonium
and other transuranics buried in shallow trenches, The commercial burial
grounds at West Valley, New York and Maxey Flats, Kentucky, are leaking, con-
trary to the promises of the nuclear industry. The situation at these burial
grounds will not repair themselves; something positive must be done.

By any objective standards, these waste practices have been a failure. Unless
there is impulse and direction from the highest offices of our government, we
do not see movement toward resoluticn of thig waste problem, Instead we see a
continuing drift towards more undesirable choices and increasing endangerment
of the public health and industry, We see a deepening mistrust by citizens
of the governmental agencies empowered to regulate the nuclear industry. We
therefore eall on you to establish n Specinl Commission on Radioactive Wastes
to resolve the radioactive waste problem. We believe that further licensing of
nuclear reactors should be halted until an acceptable resolution of this waste
probiem can be found.

Sincerely,
MARVIN RESNIKOFF,

Chairman. Nuclear Sulicomntittee
of the Energy Policy Committee.
Mr, Browx. Our next witness is Mr. R. W. Deuster, prasident,
Nuclear Fuel Services, Inc., who I imagine has been listening with
eat interest to all the comments made about his organization.
We are happy to have you here. You may introduce your collieagues,

if you wish.

STATEMENT OF RALPH W, DEUSTER, PRESIDENT, NUCLEAR FUEL
SERVICES, INC.

Mr. Deuster. Mr. Chairman and members of the committee, my
name is Ralph W. Deuster, and I am president of Nuclear Fuel Serv-
ices, Inc., (NI'S). I am pleased to appear before this subcommittee
%o_ %rovide information regarding the nuclear facilities at West Valley,
With me today are Mr. Henry W. Brook and Mr. Clarence T. Kipps,
counsel to NI'S,

T will skip part of the early testimony which refers to the history,
which has been given quite accurately.

Tho origin of NFS dates back to 1956 and a small nuclear fuel
facility in Erwin, Tenn.. owned by the Davicon Chemical Co. Davison
was later hbought by W. R. Grace which in 1962, together with Amer-
ican Machine & Foundry Co.. formed and incorporated NTS.

07 AT T
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NFS was estallished ns a separate corporate entity to pursue the
AEC's roquests for the entry of private industry into reprocessing,
NT'S made a proposal to the AEC, in conjunction with a group of five
utility companies and Beehtel Cm'?. (known collectively as the In-
dusttial Reprocessing Group—and IRG) and the State of New York
through a predecessor of the now Now York State Knergy Resenrch
and Dovelopment Aunthority, to which T will refer as the Authority).

The Aut*mrity, ywrsuant to enabling legislation adopted by the
State, had acquired o site consisting of approximately 3,343 acres
loeated in Cattarnugus County, south of Buifalo,

he site had been acquired by the Authority after a 2-year search
and was considered iden! to loeate a reprocessing plant and attendant
Tacilitics for waste. Some of the desirable features of the site were:

proximity to the projected early commercial load in the north-
east;
the presence of a silty till soil which Is quite impermeable to the
migration of water:
a low population density in the vicinity ;
favorable meteorologic and hydrologic characteristics,

The final arrangements included appropriate financing of NFS; a
lease and a waste storage agreement between NFS and the Author-
itv: a base-load contract between NEF'S and the AKC; reprocessing
contracts with each utility of the IRG utility group: and a construe-
tion contract with Bechtel.

The financing of the project was established to meet the AEC's re-
quirements for financial qualifications for obtaining a license to oper-
ate the facility. A total project funding of $32 million was created.

The lease and waste storage agreement with the Authority granted
NT'S the right to construct and operate the reprocessing plant at the
site, and delincated the responsibilities of the Authority and NFS for
the care and maintenance of the radionctive wastes that would emanate
from the reprocessing plant, including a specified fund to be paid by
NES to the Authority for perpetual eave of the wastes by the
authority.

Because of long-tetm health and safety considerations, perpetnal
care of radionctive waste has always been recognized as a function
which can be discharged only by a'sovercign. Pursnant to the AEC
policy, New York State agreed to accept this function, which other-
wise would have been performed by the Federal (Government.

The initial term of the lease was z~t to expire on December 31. 1980,
approximately 15 years after the projected commencement of slant
operations. Upon expiration of the lease, unless renewed by NS, re-
sponsibility for the entire site. the waste. and all facilities constructed
or located on it. were to revert to the Authority.

The AEC's policy ohjectives that commercial reprocessing should
be provided at reasonable charges and terms were implemented through
the base-lond contract. The ATC through the base-load contract
set the guidelines for important aspects of the agreements with the
Authority and the utilities.

The only experience that could be considered in arriving at the
pricing and methodology for waste handling and shortage was that
obtained from the AEC through operation of Government frcilities.
The amount considered to be a rensonable charge for perpetual waste
care was established by the AEC in the base-load contract.



47

Intvieate provisions were inciuded for determining appropriate
charges for a vaviety of projected high-level stornge facilities, All of
the provisions, however, including the determinntion of the basic
charge for high-level waste stornge, were predieated on perpetual
care asa liquitrut West Valley by the authority.

The base-load contact required NI'S to utilize these same pro-
visions in determining the method of, and charge for, waste storage
under wtility contracts. Additionally, NI'S was required Lo offer re-
processing services to others at essentindly the sume price and terms
and conditions that were being offered to the IRG utility group.

My, Brows. I wonld like to Interrupt. you for & moment.

1 think the three bells are the second eanll of n guorum call, and if
you gentlemen would like to go, T will continue the hearing,.

AMr. Warnker. Thank you, Mr, Chairman.

Mr. Browx. Please proceed, Mr, Deuster.

My, Deusrer. Thank you. :

Construction and operation of the West Valley facilities required
AEC cvaluation and approval which was granted after the AEC's
thorough evaluation of the health and safety factors and financial
qualifications required for the project. The plant and attendant fa-
eilities were constructed, licensed to operate, and brought into initial
operation in April 1566.

Approximately 90 pereent of the fuel reprocessed at the plant was
provided by the ALC and the IRG utility group. Several years after
commeneing reprocessing operations, Grace and AMI® sold the stock
of NFS to Getty Oil Co. and Skelly Ol Co. :

The nuelear power industry was developing in the 1960’ and rapid
growth was projected to continne into the 1970s and beyond, Ac{di-
tionally, from a review of early operations, it was apparent that the
contempluted levels of radioactive releases from the plant could not
be achieved for future operations without making some modifications.

Accordingly, plans for modernization and expansion of the West
Valley plant were started in 1968, The objective was to increase the
plant’s eapacity from 300 to 600 M'TT/vear and to correct for operat-
ing deficiencics. Blaw-IK<nox Chemical Plants, Inc. was selected to
perform the enginecring and projected the cost to be $15.8 million.

By early 1972, NFS had reprocessed all the spent fuel made avail-
able for reprocessing, and the plant was shutdown to complete the re-
vamp and expansion progiam. In May 1972, NFS was informed by
the Commission of the need for a construction permit and operating
Ticense review.

From the time NFS filed its application for a eonstruction permit,
there have been numerous regulatory changes which NFS would have
needed to meet prior to resumption of operation of the plant. The
most sigmificant of the regulatory changes dealt with: (a) seismie
protection criterin: (b} tornado protection criterin: (¢} radioactive
waste management ; (1) safeguards; and (e) radiation protection.

Additionally, there were general regulatory problems that NFS had
to consider. which potentially impacted on the cost and timing to rve-
sime operation of the plant. such as the NR(Ys GISM() proceeding
{Generic Environmoental Statement on Mixed Oxide fuel).

Althongh mauny of these requirements were identified hy late 1975,
the critical point was reached when in March of 1976 the NRC im-



48

posed inoreased seismic criterin for the West Valley site. NI°S em-
ployed a pancl of seismic experts to review this deternination, and
was advised that, as a practical matter, there was little likelihood
that the vevised criterin could be demonstrated to be unduly con-
servative.

In view of this dovelopment and NT'S! growing conecerns as to the
other actions that would be needed to obtain the required licensing
approvals, NI'S initiated and completed in June of 1976 a compre-
hensive ovaluetion, This evaluation demonstrated that the project
was and is commoercially impracticable in light of regulatory require-
ments that have avisen since the project was initiated.

It was projected that the earliest date for resuming reprocessing
would have been 1988 compared to a 1973 date when the project was
conceived. The additional eapital needs were in excess of $600 million.
compared with $15 million m 1970.

It was projected that approximately $100 million would have been
required to be invested between June 1976 and the time a construction
permit might have been obtained from the NRC. There was great
uncertainty as to whether it was possible (even without regard to
cost) to modify the facility to meet the new standards required by
the changes in regulatory requirements.

On September 22, 1976, after discussing these developments with
customers who had contracted for reprocessing services, and deter-
mining their unwillingness to pay the additional costs, NI'S announced
its decision to withdraw from the reprocessing business. NI'S? decision
recognized that the millions already expended by NFS on the West
Valley facilities could no longer bo recovered and that NI'S' role
at West Valley would be reduced to maintaining the facilities until
the expiration of the lease.

Now, of course, President Carter has adopted a new policy prohibit-
ing reprocessing in furtherance of national security and the foreign
policy of the United States. NFS has informed the NRC that it would
?o }on,rmr pursue its licensing efforts to modify and expand the
acility.

NFS notified the Authority of NFS' intention to surrender the re-
sponsibility for the nuclear waste at the site to the Authority in accord-
ance with the terms of the Waste Storage Agreement. NI°S also has
told the Authority of NFS’ intention not to renew its lease of the site
when it expires on December 31, 1980. In accordance with the terms
of the lease. NFS will continue to maintain the facility in a safe
shutdown condition until it is twimed over to the authority.

In our view. the West Valley facilities and site can serve @ useful
role in furthering national objectives and programs. We. believe that.
Congress recognizes the critical need to resolve expeditiously the
national dilemma of nuclear waste management.

The West Valley plant and the relatively small quantity of high-
level waste stored there (600,000 gallons) can be nsoc{il as part of a pro-
gram to demonstrate technology to be employed on the some 75 million
gallons of the same kind of liquid waste stored at Government facili-
ties and on possible future commercial wastes. This useful ultimate
disposal of the West Valley high-level liquid wastes can also provide
realistic cost figures for future waste management operations.

Indeed, as the subcommittee is aware, this possibility of constructive
use has been recognized by the House Science and Technology Com-
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mitteo in the recently reported ERDA anthorization bill, which author-
izos ERDA to study the use and disposition of the West Valley site
inelnding using the plant and facilities to demonstrate solidification o
high-level waste for permanent burial,

Additionally, the plant and associnted facilitics can be put to other
constructive uses in conjunetion with necessary Federal research and
development projeets related direetly to reprocessing technology or to
-other nuclear related concepts.

Further, the plant is presently being utilized to store approximately
150 tons of spent fuel discharged from utilities’ reactor plants. The
need for continued interim storage at West Valley of this spent fuel
and possibly even additional spent fuel has become even more eritical
in light of the President’s decision to prohibit reprocessing. After such
constructive use, the facilities could be used for demonstrating the
means and costs of decommissioning.

That ends our prepared testimony, Mr. Chairman.

Mr. Browy. Thank you very much, Mr. Deuster.

Can vou illuminate the problem of what limits might exist on
Nuclear Fuel Services’ liabilities in the event of a worst possible case
situation—for example, if yon were taken to court and found to be
totally liable for all the mistakes that everybody clse has made.

Mr. DeusTeR. I do not think I could malke a projection on that.

I believe that our responsibilities are spelled out in the agreements
with the State. -

Mr. Brook. We believe our legal position is very clear, and that we
would not have such a responsibility at all. I believe that most of the
testimony that has preceded us has adopted that view.

Mr, Browx. T wonld be inclined to the same view.

T am just trving to ascertain, so that we can analyze the problem
rationaliy. What if vou were stuck for a judgment for $100 million?
Could vou satisfy it? Does the corporation have that kind of assets?

Mr. Deuster. No; it does not.

Mr. Browx. It was set up just for the purpose of operating this
particular facility. was it not?

Ar. DETSTER. Yos: it was. basically.

Mr. Browy. You mentioned the figure of $32 million in your state-
ment. Does that represent the capitalization ?

Mr. DEusteR. No: that was both debt and equity. I believe there was
about $7 million in equity at the time. Mr. Brown.

Mr. Browx. Has that increased or decreased ?

Mr. DevstER. Tt has decreased slightly.

Mr. Browys. So. from a practical standpoint. that would establish
the limits on what you could pay. even if liability were assessed
agninst you?

Mr. Deusten. I believe so.

Mr. Browx. T would like ¢o find out what the State of New York's
answer to that question is.

Mr. Druster. I cannot. give you that.sir.

Mr. Browa. I think you have given us a very clear perception of
the situation.

Can vou tell us what the current status of the corporation organiza-
tion is? Are von still in business and prepared to resnme business if
circumstances were to change ?

_Mr. Drustenr. At West Valley?

4



Mr. Browx. Yes, . . ) .
Mr. Drvsrer, Our analysis coneluded that it was impracticable. and,

under the current cirenmstances of the President’s diveetive, we have
harhored no thonghts of reentering the reprocessing husiness,

We presently operate a facility in Lrwin, Tenn,, that daes contribute
to our livelihood.

M, Browy. Nuclear Fuel Services does?

A, Druster. Yes.

We manufacture a specirlty fuel material,

Mr, Browy, T see.

But you have gone into n standby mode at West Valley, and staffed
it just with maintenance personnel ?

. DEusTER. Yeos, sir, as required for healih and safety considera-
tions. and for the surveillance of the wastes, and for the spent {uel
that. is stored in the pool.

Mr. Browx. Do vou anticipate that this sitnation will continue until
the 1980 lease termination ?

Mr. Druster. TTnless relieved by other directives,

Mr. Browx. Wonld vou generally concur with the other witnesses
that we have to make certain poliey decisions at the Federal level with
regard to what our technical requirements are going to be for perma-
nent, high level waste disposal, and what the role of private industry
is going to be in this before we can come to a satisfactory solution to
this whole problem?

Mr. Druster. Yes. I do agree with that,

That is one of the reasons that the estimates are <o broad. hecanse
no one can predict with any accuracy what will come out of the
situation.

Mr. Broox. Mr. Brown, we believe that in our testimony we say that
TWest Valley can serve a role in necomplishing this purpose.

We think there has been too much focus on West Valley solely
from a problem viewpoint rathey than looking at it in terms of what
it ean do in the future, in contributing to solving some of these
problems.

Mr. Browx. I think that is a reasonable statement.

Do vou have any partienlar recommendations as to the institutional
structure under which that role could be hest performed?

Mr, Broox. We believe that the Federal Government is the enly
one that really has the perspective and the resources and the ahilitv
to make the indoments that are necessary. to choose the proper role
for West Valley.

Vo have evaluated our<elves with a Timited view as to what the
programs are. and we cee from that view that it ias a role. hut we ean-
not sav what would be the appropriafe timing. and exactly what use
it should he put to first. ,

Mr. Drvster. We cannot move without Government action.

Mr, Brows. Tn other words. only the Federal Governmment has all
the powers necessary to assitme the responsibility in this sitnation?

Mr, Devsrer, Exacllv. '

Mr. Brows. They have the resources to carry ont those responsi-
bilities?

Mr. Deester. And the technology eapability.,

M. Prows. Yes, '
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I think that fills in the picture pretty well for us. gentlemen,

I very much apprecinte your testimony, and I hope we will be nble
to come up with seme construetive contribution to this matter which
will be in our interests ng well as the public’s interests.

Thank you very much,

Mr, Drvsern, Thank you. .

| 'The prepared statenient. of My, Deuster follows:]

TESTIMONY IRESENTED BY IALPit W, DEUSRTER, PRESIDENT, NUCLEAR FUEL
NERVICFR, INC,

Mr. Chairman and members of the Committee, my name {s Ralph W. Deuster,
aud Iam DPresident of Nuclear ¥Fuel Services, Ine. (NI'S). I nm pleased to appear
before this Subcommltee to provide information regnrding the nuclear facilities
at West Valley, N.Y. With me today ave Mr. Henry W, Broek and Mr. Clarence
T, Kipps, connsel to NS,

The Atomic Energy Commission (AEC) commenced strong efforts to bring
industry into reprovessing in the 1950°'s without snecess, It became necessary for
the AECQ to commit itself to reprocess the commercial spent fnel. The AEC
revognized that, absent participation by private indastry, it would have to con-
struer and operate o roprocesssing piant and attendant facilities 1o take care of
the projected commervinl reprovessing load., Existing Government facilities were
not designed to provess commereinl power reactor fuels,

The origin of NFS dates baek to 1956 and a smnll nuelear fuel facility in
Srwin, Temn., owned by the Davison Chemical Co, Davison was Iafter bought
hy W, R, Grace which in 1062, together with Amerienn Machine nnd Foundry
Co., formed nud incorporated NFS,

NI'S was established as n separnte corporate centity to pursie the AEC's
requests for the entry of private Industry into reprocessing. NFS made a pro-
posal to the AEC, in conjunction with n group of five utility companies and
Beehtel Corporation (known collectively ny the Industrial Reprocessing Group—
and IRG) and the State of New York (through a predecessor of the now New
York State Energy Research and Development Authority, to which I will refor
a] the Authority). The Authortiy, pursnant to enabling legislation ndopted by
the State, had acquired a =ite consisting of approximately 3,340 neres located
in Cattarangus County, south of Buffalo, The site had been acquired by the
Auiharity after 2 2-yveuar search and was conshdered ideal to loente o reprocessing
plant and attendant facilities for waste. Some of the desirable features of the
sjte were:

I'roximity to the projected early commercial load In the northeast

The presence of a silty till soil which is quite impermeable to the migration of
water:

A low population density in the vieinity : and

Favorable meteorolegical and hydrologic characteristics.

The final arrangemnents included appropriate financing of NF&: a Lease and
a Wasdte Storage Agrevment between NFS and the Authority: a Base-Load Con-
trauct hetween NFS and the AEC: reprocessing confracts with each utility of
the TRG utility group; and a construction contract with Bechtel.

The finaneing of the project way established to meet the AK(C's requirements
for financial qualifieations for obtaining a lceense to operate the facility, A total
project funding of $32 million was createdl.

The Lease and Waste Storage Agreement swith the Authority granted NFS the
rieht to construct and operate the reprecessing plant at the «ite, and delineated
the responaibilities of the Authority and NFR for the enre and maintennance of
the radinactive wastes that would emanate from the reproeessing plant, includ-
ing n epecified funed to be pald by NF& to the Authortly for perpetual care of
the wastes s the Authority, Beeause of long-term health anad safety considera-
tions, perpetunl eare of radloactive waste has nlways been recognized as a funce-
tion which ean he dischnrged only by n =overcign. Pursuant to the AEC policy,
Now York Statee agreed to accept this funetion, which otherwise would have
been performed by the Federal Government. The initinl term of the Lease was
set to expire on December 31, 1080, approximately 15 years after the projected
enmmencement of plant operations, Upon expirntinn of the Lease, unless re-
newed by NF&, responstbility for the entire site, the waste, and all facilities
congtructed or loented on It, were to revert to the Authority.
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The AEC's poiley objectives that commercial reprocessing should bhe pro-
vided at rearonnable charges and terms were implemented through the Base-T.ond
Contract. The AEC through the Base-Load Contract set the guidelines for -
portant aspeots of the agreemonts with the Authority and the wtllities. The
-anly exporience that could be considered In arrlving at the pricing and method-
ology for wasto handling and stornge was that obtalned from the AEC through
operation of government facllities, The amount considered to be a Feasonable
charge for perpotual waste care was extahlished by the AIC In the Base-Load
Contract. Intricate provislons were Included for determluing approprinte
charges for a variety of projected high level storage facllities. All of the provi-
slons, 1 owever. Including the determination of the hasle charge for high level
waste stornge, were predicated on perpetunl care ns a liquid at West Valley by
the Authority. The Base-Load Contract required NFS to utilize these xame
provisions in determining the method of, and charge for, wnste storage under
utility contractx. Additionally, NFS was required to offer reprocessing rervices
to others at escentially the same price and terins and conditions that were belng
offered to the TRG uttlity group. .

Construction and operation of the West Valley facilitics required AEC evalua-
tlon and approval which was granted after the AFi's thorough evaluation
of the henith and snfety factors and financial qualitications required for the
project. The plant and attendant facilities were constructed, licensed to operate,
and brought Into initial operation in April 1966.

Approximately 8 percent of the fuel reprocessed st the plant was provided
by the AEC and the IRG utility group. Seweral years after commencing reproe-
essing operations, Grace and AMF sold the stock of NFS to Getty Oll Co. and
Skelly Oll Co. _

The miclear power [ndustry was developing in the 1960's and rapid growth
wns projected to continue into the 1070's and beyond, Additionally, from a review
of early operatlons, it was apparent that the contemplated levels of radionctive
releases from the plant conld not be achieved for future operations without
mnking some modifientlons, Accordingly, plans for modernization and expansian
of the West Valley Plant were started in 1068, The objective was to Increase the
plant’'s capacity from 300 to 600 MTU/yenr and to correct for operating defl-
clencles. Blaw-Knox Chemieal Plantg, Inc. was selected to perform the engineer-
ing and projected tlie cost to be $15.8 million,

By early 1072, NFS had reprocessed all the spent fuel made availnble for
reprocessing, and the plant wans shut down to complete the revamp and expan-
sinn program. In May 1072, NI'S was informed by the Commission of the need
for n construction permit nnd operating license review.

From the time NFS filed its application for n construction permit, there
have heen numerous regulatory changes which NFS would have needed to meet
prior to resumption of operation of the plant. The most significant of the regu-
lntory changes dealt with: (a) seismic protection criteria; (b) tornado protec-
tion criterin; (c¢) radionctive waste management: (d) safeguards; and {(e)
radiation proteetion. Additionally, there were generalt regulatory problems
that NFS had to consider, which potentially impnacted on the cost and timing
to resume operation of the plant, such ay the NRC's GESMO proceeding (Gen-
eric Environmental Statement on Mixed Oxide Fuel).

Although many of these requirements were identified by Inte 1975, the critienl
point way reached when in March of 1076 the NRC hinposged inereased seismie
criteria for the West Valley site. NFS employed n panel of selrsmic experts to
reviow this determination, and was advised that, nas & practical matter, there
was little Hkelihood that the revised criterin could be demonstrated to be unduly
cennservative. In view of this development and NFS' growing concerns as to the
other actions that would be needed to obtrin the required leensing approvals,
NFS initinted and ecompleted in June of 1976 n comprehensive evaluation, This
evalnation demonstrated that the project wns and Is commercinliy impracti-
gnihlle ier:] light of regulatory requirements and have arisen since the project was
nitiated.

It was projected that the earliest date for resuming reprocessing would have
been 1988 eompared to o 1973 date when the profect was conceived. The addition-
al eapital needs were in excess of $600 million, compared with %15 million in
1970. It wns projected that approximately 2100 million wonld have heen re-
qunired to be Invested between June 1976 and the time n construction permit
might have heen obtained from the NRC, There was great uncertalnty ns to
whether it was possible (even withotit regard to cost) to modify the facility to
toect the new siandards required by the changea In regulntory requirements,
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O Neptember 22, 10740, after diseussing these developments with customers
who had constrmeted for eepocessing servives, wnl determining theler unwitling.
ness (oo pay additlonnt eosts, NEX announesd its deelsion (o withdraw from
the veprecessing biness, NP8 deelsion reeognlzaed that the milllons nirendy
expended by NFS on the West Valley fucilivies could na longer be recovered
and that NEN wale gt West Valley wonhd be sedneed 10 maintuining the Yaeili-
thes ot the explention of the Lease,

Naw, of course, 'resident Carter has ndopted n new poliey prehibiting reproc-
exshige In furthomnes of nationnd seeurity mud the Joredgn pohey of the Unlied
States, NES hax fnformed the NRC thar [t would o fonger pursue s Yeensing
afferts to modify and expand the factlity. NFS notitled the Authority of NF§'
Intentlen to surrender the respensibility for the nuelear waste nt the site to the
Authority In aceordance with the terms of the Waste Storage Agreement, NS¥
also has told the Authority of NFS' intention not to renew its Lease of the site
when I explres on December 31, 1980, In accordanee with the terms of the J.ease,
NFS will continue to maintaln the facllity in a safe shutdown condition untll it

Is turned over to the Authority.
In one view, the West Valley Tacilities nnd site ean serve a useful role in

furthering nationnl objectives and programs, We believe that Congress recog-
nizex the eritical need to resolve expeditiously the national dilemma of nuclear
waste mnnagement, The West Valley plant and the relatively small quantity of
high-level waste stored there (GO0000 znllons)y enn be used ns pitrt of a progriom
to demonstrate techuology to be employed on the same 76 wmdiBon gallans of the
snme Kind of Hauld waste stored nt Government facilities and on possible rture

commercial wastes,
This useful ulthunte dispesal of the West Valley high-level Hgnhd wastes can

wiso provide realistie cost figares for future waste mahingement operations, In-
dead, n8 the Subcommbttee Is aware, this possthility of construetive use has been
recognized by the House Sclence and Tecknology Committee fn the recently
roported BERDA Anthorizatien IHIL which authorizes ERDA to study the use
and disposition of the West Valley site, lnelnding ustng the plant anad faellities
to demonstrate solidiflention of high-level waste for permanent burfal, Addition-
ally, the pinnt and associnted facilities can he put to other constructive uses
in conjunctlon with necessary Federal research nnd developutent projeets re-
Inted directly to reprocessing technology or to other nuclear related concepts,
Further, the ptunt {s presently being utilized to store approximately 150 tonnes
of spent fuel discharged from utllities’ reactor plants, The need for continued
interim storage at West Valley of this spent fuel and possibly even additinonal
spent fuel has hecoms even more critical in lght of the DPresident's decision to
prohibit reprocessing. After such constructive use, the facilities could be used
for demonstrating the means and costs of decommissioning,.

Mr. Browx. Our last witness this morning will be Mr. Richard Cun-
ningham, Acting Director of Fuel Cyele and Material Safety, Nu-
clear Regulatory Comumission, which of course has been responsible
for all of these problems. [Laughter.] ‘

STATEMENT OF RICHARD CUNNINGHAM, ACTING DIRECTOR, FUEL
CYCLE AND MATERIAL SArsTTY, NUCLEAR REGULATORY

COMMISSION

Mr. Cus~ivanas Thank you, Mr. Chairman,

We do appreciate this opportunity to appear before the subeonmit-
tee to participate in its examination of the (lloc'mmnissioning of nuclear
facilities.

In ordet to conserve time. with your permission I will skip through
portions of my written testimony and submit it for the record, as well
as & background supplement. of information on the NFS plant.

Mr. Brow~. We appreciate receiving that. and, withont objection,
the full text and the background material will be made a part of the
record, '

Mr. Browx~. You may proceed.
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Mr. Cuxxizurrant, Thank yvou, Mr, Chairman, _

As requested in your letter, my oral remarks this morning will con-
centrate on problems related to the Nuclear IFuel Services™ reprocess-
ing plant in \\"est Valley,N.Y,

Tlowever, before I discuss this facility. T would like to point out

“that there ave several ditferent kinds of nuclear fueilities, including
nuclear power reactors and the vavious fuel eyele plants whieli support
nuclear power production. _

‘The decommissioning of nuciear reactor facilities has been relatively
woll developed and is routinely considered in the licensing provess,
Ve examine various decommissioning plans. costs, and environmental
impects prior to the issuance of an operating license for a veactor
facility. Over 50 reactor facilities have been snecessfully decommis-
sioned, including five licensed power reactors. I would like to xubmit
for the record supplemental written testimony on the cconomies. en-
vironmental, and technical aspects of decommissioning this kind of

nuclear facility.
Mr. Browx. Without objection, so received.
[The information follows:]

STATEMENT TO THE ENVIRONMENT AND TIHIE ATMOSPUERE SUHCOMMITTEER OF TIHE
HoUvsE COMMUMTEE 0N SCIENCE AND TECHNOLOGY REGARDING Nvcenrar Itescror
DECOMMISSIONING, U.S, NucLEAR REGULATORY UoMMIssioN, Juxe 13, 1977

BACKGROUXND

This testimony dizcusses (he decommissioning of nuclear reactor facilities.
Decommissioning nuclear reactors s not new to the NIUCL Vartous concepts for
decommlssioning have been under study und have been put into practice for a
numhber of years.

Sinee 1060, 5 lleensed nuctear power plants, 4 demonstration nuclear power
plants, 6 licensed test reactors, 25 lcensed researeh reactors and 20 licensed
ceritien]l faeilitioes have heen decommissioned. The experience gained in these
decommissioring netions has been fuctored into the present Nucelear Regulatory
Commission (NIRRC) requirements for reactor decommissioning.

CURRENT REGULATIONS AND GUIDES FOR DECOMMISSIONING OF LICENSED REACTORS

Repulations applicable to licensed reactor decommissioning are described in
the Code of Federal Reguiations Title 10, Title 10 CFR Part 50 Section 50.82,
“Application for Termination of Licenses” provides rnles by whirh a licensee
may mnake application to the NRC for authorization to dismantle a reactor
faellity and termninate its license upon satisfactory completion of dismantlement.
Title 10 CFR Part 50 Section 50.59, “Authorization of Changes, Tests and Experi-
ments” and Section 50.90. “Application for Amendment of License or Construc-
tinn Permit” providex the rules by which a llcensee may amend his license to
attain a “possession only® stntus. This state of a facility lcense results from NRC
approval of deletion of requirementy in the faeility Technical Specifications that
nre applicable to reactor operations, Title 10 CFR Part 20, “Standards for
Protection Against Radintion” establishes procedural requirements aml the
radionctivity concentration lLimity for releaxe of radioactive material to the
environment.

Title 10 CFR Part 51 Section 51.5. “NMeaquirement for Environmental Tipact
Staterments, Negative Deelneation and Tmpnet Appradsuls” renulves the prepara-
tion of elther an environmental impact statement or a negative declarntion for
license amendments or orders autherlizing the dismantling or decommissioning
of nuclenr posver or fest reactors, An envirommental himpaet appraisal muast he
prrepared to support the negative declaration. Negative deelarations nnd environ-
mental fmpact appraisals have heen prepared by the NRC <taff for dismantling
and other decommissiontng aetions involving leensed reactors ns required by
Title 10 CFI® Part 51 Section 51.5.
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Title 10 CFIX Part 50 Seetion 50,33 “Contents of  Application; General
Information” vequires that an appliennt for a leense show finaneial abllity (2)
to operate the plant aud (b to cover the eost of permanently shutting down the
raeility and wndntaining it in n safe condition, Le,, meet decominissioning costs,
Title 10 CFR Part 60 Nectlon 5071 “Malntenanee of Records, Making of Reports™
vegquires a leensee to file a copy of it annual tinanelnl veport with the NIXC, This
requlrenient continues in effect until the leense Is terminated.

Regulatory Guide 1.86° “Termination of Operating Licenses for Nuclear Re-
petors” deserlbes condlfions and proeedures currently aceeptable by the NRC
wtufY for cach decommissioning alternative. Published In 1974, this gulde has
heen distributed to utilities and other organlzailons that possess facility operat-

ing Heenses.
METHORS FOR DECOMMISSIONING

The three methiods of decommissioning delinented in Regulatory Guide 1.80 as
aveeptable teo the NRC' are mothballing, entombment, and dismantling.

Mothballing is the process of placing a facility in o nen-operating status, The
facility may be left intact except that all reactor fuel, radionctive fluids and
won-lixed radionctive wastes such as ion exchange resing, contaminated serap
materials and contaminated chemicals are removed. The existing license is
amended to a “possession only"” status and continues in effect until residual
sadingetivity deeays to levels acceptable for relense to unrestricted access or until
residual radienctivity is removed, The "posgsession only” license is a reactor fa-
cility license that permits a licensee to possess the faeility but prohibits operation
of the facility as a nuclear reactor,

Entombment/protective storage consists of removing all {uel nassemblies, radio-
active fluids and wastes followed hy the sealing of remiining radioactive mate-
rial within a strueture integeal with the hinlogiceal shield or by some other method
to prevent unauthorlzed aecess into radintlon areas, A program of inspection, fa-
clifty radintion surveys and environmental sampling is required for a licensed
Taellity that has heen eitombed. However, the annual costs of aceess control would
be les< than for the frst diseussed atternntive of mothballing as security guards
wonld probably not he reimired. The entomibment of the facility would permit this
relaxation of vecurlty gnard sceess control beenuse physienl geecess to the “sealed”
residnal radioactivity wounld be made very diflicult,

Dismantling is delined as removal of all fuel, radioactive finids and waste, and
all radioactive struetures, Surface contamingtion levels have heen established in
Rezulatory Guide 1.86G (Table 1) which must be met prior to termination of the
Tacility license. In addition to meeting the surface contamination levels, the ac-
coeptability of the presence of materials which have been made radioactive by
nentron activation would he evaluated on a case-hy-case basis prior to termination
of the license. In general, however, all significantly activated components, such asg
the reactor structural components near the core, would have to be removed to
meoeet. the surface contamination limits (T'able 1).

A Lief deseription of the mnjor actlivities that would be involved in decom-
niissinming a nuclear power reactor are deseribed below.

1. The first step that would be taken in decommissioning a reactor facility
wottld be to remove all of the fuel from the reactor and using appropriate con-
tainers ship the spent fuel to affsite storage facilities. When all of the spent fuel
ix removed from the faellity essentially all of the high level waste will have been
acenunted for,

2. The spent resin materials, radinactive liquid and other non-fixed radioactive
mate,ials swill be piuekaged for shipment to off-site facilities. This activity is part
of nornsal operation, nud pores no unusual technieal problems.

2. Decontaminntiom of radloactive components by use of appropriate chemical
agents wotlld he wderinken as necessury., Sinee it is expeeted that the ecompo-
nents swould probably be digenrded, strong chemienl agents ean be used and effec-
tive decontamination achleved, The radioncetive decontnmination solutions used
for this purpose would again be removed to off-«ite disposnl.

t Regntintory Guitdes are jssued to ddeseribe and make available ta the pnhlle methods
nceeptable to the NRC xinfl of implementing speeific parts of the Commission's regulations,
tn Jdelinate techninnes nsed by the staff in evaluating speelfie problems nr postolated ncecl-
Arnte, or to provide pialdanes to npplicants, Regulntory Guldes are not suhatitutes for regn.
Iatinns and eomplinnes with thenr Jo not reguireid. Methods and solutions different from
those sota nant in (e golidess wili e aceeptnble If they provide a0 baads for the findings requi-
=ile to the Issuance or continuance of 1 perin't or lieense by the Commission,
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4. Removal of components with indueed vadionetivity. 17 it is dosired even the
most highly radionetive components of the primiey system coulil he dismantled
and shipped tor off-sito disposal, ‘There I, however, strong ceonomie considern-
tlon as well ag other faetars which will he disenssed luter which make it desir-
able to postpone the ultinnte dismantling for long perinds of time, Some devel-
optent work may be vequived for this phase of the docommis<loning oheration
it enrly dismantling s desteed. Expertence with dismnntling the Bl River com-
ponents provide elenr evidence that such technbpies are practieal,

The foregoing operations wonld also he generally applienble 1o decominiussion
Ing of fuel reprocessing fuellities. A untque difference is thnt in 0 reprocessing
plant the separated flssion producets (high level waste) must he solidified and
shipped off-stte, Thix process hing not heen demoenstrated on n commeoereinl seanle
for n fuel reprocessing factiity. In the case of the renctor the fission produets
are contalned In frrndinted fuel which is easily trunsported to it reprocessing
plant or in the future to n disposal fucility. There are over 23 years of experience
in transporting irradinted spent fuel clements without mishaps.

To date, all but one of the 11 licensces of power or test reactors have chosen
mothhalling as the alternative for decommissioning. A recent Atomic Industrial
Forum (AIF)? report indicates that modern 1,100 MWe nuclear plants may be
mothballed, also, but will probably Le dismantled at some time in the future.
In this respect, the AIF report estimates that after Cobalt 60 radiation has
deeayed sufficiently (approximately 100 years) the residual radionctivity wonld
be removed. The 11 smaller test and power reactors now mothballed may retain
possession only or by-product material licenses nntil rndioactjivity has deeaved
to levels acceptable for license terminaiion. More likely, however, the residual
rudionetivity will be removed from these faeilities also at somefime in the future
to allow the licenses to be terminated. The Saxton facility licensee for Instance
has indicated that the residual radioactivity may be removed after about 50
years.

Thoe ATF study eonflrms onr conclusion that permanent entomhment is not n
practienble alternative in decommissioning modern (1,100 MWe) nuclenar power
plants beeause the concentrations of Ni 63 and NI 39 would be too high relative
to 10 CFIt Part 20 concentration and radintion exposure limits, The ATF study
indicated, however, that temporary entombment (ahout 100 years) may be the
best alternative for certain nuclear power plants.

The Commission does not enrrently require that a specifie decommissioning
nlternative be selected at the time of liconsing but ‘he Commission doex exzmine
various decommissioning plans and their costs and ei.vironmental impacts prior
to isstinnce of nn operating license for 1 commercial power reactor or test reactor.
We assure ourselves in ench ense that feasible decommissioning alternatives,
including alternatives for cowmplete dismautling, exist and that the applicant
elther possesses or has reasonable assurance of obtaining the necessary funds,
as required by our Regnlations (10 CFR 50.33F). We do not require bonds or
setting nside of any contingency funds at the operating license stage and do not
impose any particular decommissioning plan as a condition of the operating
license.

Federal and State regunlatory commissions have historieally treated plant
decommissioning and maintenance coxts g2 nllownble operating expenses recover-
able through rates chargeable to customers. It is therefore reasonable to assume
that the decommissioning and subsequent maintenanee costs would be charged
to operating expenses either in the year they are fneurred or amortized over a
period of years nccording to the poliey of the rate making regulatory authorities,

The cost to decommission has been shown by the AT study and our inde-
pendent evaluation referred to nbove to he a small factor in the overall cost
of operating a nuclear power plant. Our environmental stntements consider the
impacts of decommissioning for the alternatives previously deseribed. Istimated
couty of decommissioning for mothballing are about £1 million plus an annual
muintenance charge on the order of $100,000. Extimates or entombment or dis-
mantling show a Inrge variation arising from different assumptions as to level of
restoration. For example, complete restorstion, fnelnding regrading, hins been
estimated to cost 370 million.

At present land values, considerntion of nan economic halance alone lkely
would not justify a high level of restoration, Yowever, planning required of the

7 Atomic Induatrial Fornm, AIF/NES P00, “An Engineering Evaluntion of Nueclear
Power Reactor Decommiastoning Alternatives ” November 1076, This atudy was performed
by the Atomir Induetrinl Farnm for 1ts nnelear industre members to nid in eatnhlishing
preferred decommisslontng alternatives, 'Phin stndy lu atili under review by the NRC,
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applicant at thls stuge will ensure thut varlety of cholee for restortion Iy main-
tained until the end of userul plant e, The Heensee should he nble to fund
these costs out of current revenue, Therefore, we do not percelve the cont of
decommisstoning nuctear power reactors several deoitdes from now-—ns n erisis
situatlion or a problem that requires crush efforts to resolve, We do believe
that an orderly effort to establish proeedures and requirements to provide
greater assurance that these funds will he availuble should be inltlated.

For the large modern plunts, 1t is clear that posiponing the removal of certaln
components until the radionctivity has decayed to permit more direct aceess
tor dismmntlement may prove to be the most desirnble nlternative with respect
to the environment, radlological effects nnd cost. The degree of dismantiement
would be determined by an economic and environmental study involving the
land and scrap value versus the complete demolition und removal of the com-
plex. The AIl' study concluded that the most effective menns of decommis-
gloning a factlity woulid involve either an initial mothballing or entombing ap-
proach followed by dismantling. It woukl appear that this approach, if it is
proven ns the most cost effective, haa several distinet advantages. Perhaps
the most important factor is that the reactor facilities are locited on sites which
have favorable characteristics as encrgy production centers, Therefore, after a
renctor facility has heen used for its designed lifetime mothballing or entfombing
until the induced radionctivity levels nre reduced to acceptable valnes could
be easily accommaodated, This is especially true if the utility continues to use
the particular site as an electrical generating center, While predictions as
far into the future as 100 yvears would be viewed with some rexervition con-
tinued assessment of that activity would be available to the NRC, If for any
reason n site were to be considered for other uses, dismantling of the facillty
could always be achieved.

In lght of the fact that decommissioning of a nuclear power reuctor will
not oceur untll about 35 years after the issuanece of an operating liecnse, it
ghould be recognized that requiring u specific plan for deconnnissioning at the
time of licensing may foreclose other more desirable methods which may be
developed in the future unlexs the plan can he chinnged in the future. Assuming
the latter, it appears that our present practice of assuring that various alter-
natives have Leen considered provides for the necessary assurance that econ-
omically viable methods of decommisstoning will he available when needed.

Since BI'A is responsihle for developing wenerally applicable environmental
standards, any criterin the NRC develops for acceptable levels of contamina-
tion must be consistent with EPA standards, In the menntime, however, the
NRC has provided guldance for use with respect to aceeptuble surface decon-
tumination limits (Table 1, Regulatory Guide 1.86). Specific guidance for
materinls which have been activated during the operition of the reactor are
being developed in the current study underway at Battelle Northwest Laborn-
toriew,

There nre essentinlly no high level radionctivity wastes which are an integral
part of a nuclear power regctor. These fuel elements will be shipped offsite for
ultimate storage. All other radioactive waste—solid, Hgnid, and gas—would be
packaged and removed from the site at a time and in 1 mauner deemed most
practical, It is important to note that the high level wastes contained in the
renctor fuel are in a form that is readily transportnble to ultimate storange
facilities without further processing,

Therefore. in summary, the NRC

1. Hns estnblished considernble effort to the atudy of decommissioning nu-
clear renctors,

2, [Ins extabjlshed reactor decommissioning alternatives ncceptable to the
NRC.

3. Has hnd experience in decommissioning over 50 licensed renctors,

4. Does consider decommissdoning at the time of jssunnee of o Construction
Permit and again at the thue of Issuanee of an Operating Licensoe,

5. Does have studies in progress on reactor deeomminsioning including coxts,
metheds, and aceeptahle levels for unrestricted relonse of rndionetive muterinls,

6. Does helleve that an orderly effort ahonld he initinted to establish proce-
dures and reaquirements to provide grenter assurunce that funds to nccomplish
decommissioning will be availnble when needed,

Mr. Cessivera. With regard to nuclear fuel eyele faeilities. de-
commissioning is an important issue that requires inereased attention,
Work needs to be done both to improve the technology for decommis-
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sioning and to establish suitable ways to assure that decommissioning
will be properly financed.

The subject” of this testimony today, NS, illustrates problems
concerning both the technology for decommissioning and financing

such operations.
MAJOR ISSUES

There nre several complex and interdependent problems which we
are addressing now in the NFS ease. These problems are:

Determining how stored high-level radioactive liguid wastes
should be disposed of.

Assuring that, pending finul disrosition of high-level Tiquul
wastes, the current method of tank storage is safe.

Determining what actions should be taken with the facilitivs
at West Valley regarding the possible decommissioning of the
site or other use.

At the time the facility was licensed. it was thought that the wastes
would be permanently stored at the site.

Subsequent to licensing NTFS, there was an evolution in thinking
by AEC on how high-level wastes should be managed and disposed
of. In 1970, AEC regulations—10 CFR part 50. appendix F—were
changed for new plants to require solidification of high-level wastes
and shipment offsite to a Federal repository. This change was
intended to limit both the number of sites where high-level waste
could be perpetually stored and the inventory of liquid waste during
operations.

AMr. Brows. May I interrnpt you at that point. Mr, Cunningham?

The actunl selection of sites for high-level solidified wastes has not
been made yet. has it ? '

Mr. CUNNINGIIAM. NO, SiT.

ERDA is right now in the process of selecting a site. Aceording to
their present plans. ERDA will have a high-level waste repository
in operation by 1985. In order to accomplish this. site selection and
preliminary_ site analysis_have to start within the next couple of
years, and they are actively pursuing this right now.

Mr Browx. Is it inconceivable that the West Valley site might
be selected as one of those permanent disposal sites? -

My, Cuxxixciay. One of the options which we keep open is that
high-Jevel wastes at the site might be stored there, permanently. aml.
+£ that is the ease. it wonld be a Fuderal repository in accordance with
the present concepts.

Now. whether or not that site would he suitable for adding addi-
tional high-level wastes as a larger repository, T do not know. You
would have toask ERD.A that.

Mr. Brown. T am assuming that that decision cannot he made at
this point. but T just wonder if anything has heen developed that
wonld rule that out completely ?

Mr. Coxyivena I think this is one of the many things we have
to consider in looking at a range of options for use of the site. and
the disposition of those wastes, Certainly it is not foreclosed.

My, Browx. Thank you.

Please proceerl.
M, Crsxinetiay, AEC commilied fo review the NT'S sitnation

as n special case and issue a separate mile. Although the review is
underway, the rulemaking has not been completed for several reasons.
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First and foremost, the technology for dealing with the nentralized
waste has not been adequately developed, Unlike the wastes planned
fov future veprocessing plants, wherein the acid wastes ns prodneed in
the reprocessing plant ave diveetly solidified, the NS waste was
nentmllizod similarly to military wastes generated by the werpons
program, . '

Neutratized wastes are more difficult to =olidify beeause of their
sadium content, It was thought that technology developed to deal with
the weapons program wastes could be applied to the NFS problem.
If so. duplication of cffort and research and development costs could
be minimized. Until NFS decided to withdraw from reprocessing,
it appeared that time was available to allow the technology to mature;
and then the waste could possibly be worked off after the plant was
restarted,

It now appears to NRC that actions with regard to the high-level
waste at West Vallev—that is, development of technology and safety
ceriteria—should proceed in a stepwise fashion. It also appears that
ERDA is the only organization with the technical experience and
resources to deal with the problem of developing the technological
alternatives for management of high-level wastes and, therefore,
should take the lead in this area.

Mz, Brows. Let me interrupt you again.

(Could you give us any idea of the rate at which the technical prob-
lems \]\'ith regard to the solidification of neutralized waste are being
solved?

Is there a program. and perhaps I should be better acquainted with
this. which holds the potentinl to resolve these problems within, say,
a S-vear period, or something like that ?

Mr. Cuxxsiveinaon I am not sure of the period, Mr. Chairman. I
understand that the DuPont Co. at Savannah River has started a
program with their wastes in their tank to sce how they can be soiidi-
fied. Those tanks, incidentally, are very similar to the NFS tanks.
There is nlso a large program at Ianford. looking at. the broad prob-
lem of solidifying the military wastes, and something must be eventu-
ally done with those.

The NFS wastes are very small compared to the volume or the
activity of the military wastes.

AMr. Browx, I understand that the military waste is stored in
single-walled tanks also. or at least 1n some cases.

Mr. Cun~iveiray., I understand that is the case for some of the
carlier tanks, although the newer tanks are double-containment tanks,

My, Brows. Thank you.

Mr. Crx~ivemad. The issue of assigning financial responsibility
for the disposition of the waste should not delay developing technical
solutions. On Mareh 4. 1977, NRC requested ERDA to take the lead
in providing the technology applicable to solutions to the NFS high-
level wastes problem. NRC \\‘1]} work with ERDA while we develop
the associated safety and environmental criterin for the technology.

COSTS ASSOCTATED WITH TIIE NFS SITUATION

When the West Valley plant was initially licensed. the ATC re-
ceived written assuranee from the State of New York that care of the
waste would remain a New York State responsibility even if the
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specific State authority (NYSERDA) should be unable to provide
this role. By contractual agreement with NYSERDA, NFS has made
installment’ payments into an escrow account, setting funds aside for
the porpetunl care of the waste. The funding arvangement contem-
plated only the eventual transfor of the waste to new tanks, in per-
petuity, and did not consider facility decommissioning during the early
part of the license term.

The waste cost situntion was altered extensively for NFS when the
AEC issued its new high-level waste management rule, the previously
mentioned appendix F to 10 CFR part 50. Although the new rule
made an exception for the existing wastes at West Valley, its possible
application to those wastes would inerease the cost of managing the
wastes, perhips a hundredfold over the funds provided.

These costs depend on things such as how the existing wastes will
be treated, use of the existing facilities for the solidification process
or alternative purposes, proposed uscs of the site following decommis-

sioning, and so on.
RELEVANCE OF NFS TO THE NUCLEAR ENERGY PROGRAM

The NFS situation has been used occasionally as an example of the
problems faced by the national program for the management of the
much larger quantities of waste expected from the nuclear power in-
" dustry. We do not believe this example is directly translatable to the
present or projected nuclear power industry.

National policy on long-term management of high-level waste was
established after the plant began operation (10 CFR 50, appendix TI).
Had this policy been established before operation, the design of the
plant might have been altered considerably.

Nonetheless, the NFS situation is a good example of the conse-
quences of inadequate plannin?. The lessons to be learned from the
NFS situation have not been Jost and have significantly influenced
all aspects of our fuel cycle licensing program.

For example, in preparing & generic environmental impact state-
ment (GEIS) on uranium milling the NRC is examining mill tailings
reclamation and financial surety arrangements.

This will be the basis for NRC regulations and regulatory guides.
TTntil the GEIS is issued and new regulations implemented, NRC is
teking a conservative approach with respect to licensees and new
applicants. For new applications, we nre requiring applicants to
develop and commit to a tailings management plan as a license condi-
tion that reduces the impact of the tailings to essentially the same
impact as occurs at that site in the natural state.

In addition, NRC is requiring that the applicant provide a financial
surety arrangement to assure that the tailings management plan will
be earried out. With regard to existing licenses. NRC is reaquiring that
a tailings management plan and financial surety arrangement be com-
mitted to at the time of license renewal as a license condition.

The NRC has responsibility not only for the care of the environment
and safety of licensed activities. but also for the long-term conse-
quences of the same activities, We have learned that assurance should
he provided at the initiation of fuel cyele licensing activities. that de-
eommissioning will be properly undertaken at the end of life of each
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facility. Wo are attempting to take this into account for each type
of facility.

In the specilic instance of the West Valley site, we are taking pre-

autionary measures to reinforce onr understanding of the safe sur-
veillance of the site and are undertaking a stepwise effort to resolve
the questions of its long-term disposition. Wo believe JNRDA has heen
and will be very helpful in this task,

The entiro nuclear community has learned a number of vainnble
lessons from the experience at West Valley as well as other facilities
which have ceased active use. We have studies planned or under way
for major facilitics to provide systematic understanding of the detailed
decommissioning options and costs.

Fuel reprocessing plants will be one of the first for which a study
will bo complete. Pending completion of these studies we have taken
steps in our licensing actions directed toward assuring satisfactory
decommissioning of both new and existing facilities.

Tn the course of our studies we shall identify possible design changes
which could facilitate decommissioning. ERDA will have a substantial
rola in the research and development. regarding such design changes
and the development of any needed technologies for implementing de-
commissioning plans.

Wa shall identify to EFRDA opportunities for such research and
development as theyv arise from our studies.

This completes my testimony, Mr. Chairman. T will he prepared to
answer other questions. There are other members of the NRC staff
hero to assist me.

I might also mention, Mr. Chairman, that in your consideration of
I.R. 6181 tomorrow, while we are not presenting testimony, we will
have staff members present to answer questions should they arise.

Mr. Browx. We appreciate that very much, Mr. Cunningham.

Just as the nuclear industry has had to go through a learning process
in some of these situations, Congress has to go through a learning
process in trving to develop policies that will apply to them. and we
are all at a very low point in learning right now. We need all of the
help we can get.

Now. I would like to refer to your statement that you are faking a
conservative approach with respect to licensces and new applications,
with rezard to plans for managing the mill tailings. By comparison,
in handling the problems of decommissioning and so forth, the repre-
sentatives of NFS indicated npon questioning that their equity
investment in that operation was probably on the order of less than
$7 million. and T understand that the escrow that was set up to handle
some of the problems related to decommissioning, and so forth. was

robably around $4 million, whereas the scope of the problem could

in the neighborhood of $500 million. That is obviously an example

of where we do not have a very conservative approach to meeting the
problems that come at the back end of the nuclear fuel cycle.

There are good reasons for that, T am not being too critical because
obviously the technologv and the regulatory rules were not especinlly
woll developed to be able to project the costs of waste disposal and
decommissioning at that time.

The question is, Do vou think they are now? When you make a
statement, cither in the case of mill tailings, or in general, that you

)
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aro taking & concorted appronch, do you think that we have sufficient
knowledge of the technologics and the regulatory situation that you
can evon be sure of what a consorvative approach ist

Mr. Coxxivanian. Not entively, Mr. Chairman.

Tet’s uso mill tailings as an example. Wo are presently conductin
a study, & genoric environmental impact assessment, to get n much
batter handle on what the roal risks might he for mill tailings.

As the committes might know, the tailings of the uranium mill
contain & very small amount of radium that is left in the tailings
when the uranium is separatod. The content is about 600 micrograms
of radium per ton of tailings, or about a millionth of o pound per
ton. It is a very small quantity. ]

‘The level of radiation is very K)w. There is no comparability to the
radiation problem in a mill and a reprocessing plant.

Wo have not completed our studies to know how these tailings should
bo stabilized in the long term. These are huge piles of very low-level
radioactive material.

TWhat we have done in the meantime is come up with some interim
criterin that wo belicve are conservative, but it 1s our best estimate.’

We have also gone to the States and asked the States to hold bonds
to assure performance of these stabilizations. Now, there are several
issues this brings up. For example, the NRC does not presently have
authority to hold 2 bond, a performance bond. After we do our envi-
ronmental assessment, thig could possibly be something that we would

“sant to come back to Congress with, that is, to ask for such authority.
But, because of the financial structures of the various tyIpes of plants,
businesses, or utilities involved in the nuclear industry, I do not know
that any single way of assuring an optimum solution.

I think there might be a range of methods for assurin _‘gerformance.
But that is just an example of what we are trying to do. We are taking
interim measures. We do not think we have the final answer, but we are
trying to be conservative.

Mr. Brown. The creation of a sinking fund, or an escrow account of
some sort would be an alternative to bonding, I suppose.

Mr. ConNiNoiraa. Yes, sir. That is part of the study we are doing,
how best to finance these, and taking into account how the glnnts are
structured. There are & whole range of things that could be done.

Mr. Brow~. You say you have some question about your legal
authority to utilize certain of these techniques, such as holding up
performance bonds?

Mr. Couxnxinonay. My understanding from our attorneys is that we
do not have this authority in our legislation.

Mr. Brown. I would Iike to expﬁ)re this further; perhaps tomorrow
we could go into it. I think performance bonds is one of the most
widely accepted and customary wayvs of assuring that performance will
actunlly be in accordance with a license or contract, or something of
that sort. :

Mr, Cun~iwouAM. T have a member of our Jegal staff here.

Mr. Malsch is & member of the Executive Legal Director’s Office; he
is a legal director.

Mr. Marsci. We can provide you with more details tomorrow, but
the question about holding the performance bond is inseparable from
the question of our authority over the tailings themselves, and because



63

of the particular way the Atomic Encrgy Act is drawn, and because of
the nature of tailings, the tailings do not constitute material over
which we have direct rogulatory authority, once the mill license is
terminated, and that has caused us problems in terms of assuring long-
term management and licensing authority over the tailings overa long

period of time. :
' U.S. NUCLEAR REGULATORY COMMISBION,
Washingion, D.C., August 8, 1077,
Hon. Grorar BrROWN,
Subdcommittee on Environment and the Atmosphere, Committee on Soience and
Teohnology, House of Representatives, Washington, D.O.

DEAR Mz, CIHAIRMAN : During the hearings held by your subcommitee on June
88, 1077, regarding decommissioning of nuclear facilities, you asked that NRC
provide more details regarding its authority to require licensees to post perform-
auce bonds. (Hearing TR. 105). The attached discussion of NRC statutory author-
ity on this matter was developed in response to this request.

Sincerely, ’
~ HHowarp K, S1TAPAR,
BErecutive Legal Director,
Enclosure.

NRC Avtnority To ReQuire Its LiceENsEEs To PosT PERFORMANCE BONDS

The Nuclear Regulatory Commission (NRC) derlives its legal autbority prl-
marily from the Atomic Energy Act of 1034, as amended, and the Energy
Reorganization Act of 1974, as amended. Neither statute grants NRC specific
authority to require licensees to post bonds. IHowever, the Atomic Energy Act
does grant NRO broad authority to adopt measures which it decides are necessary
or desirable to protect the health and safety of the publle. For example, section
101b grants authority to the Commission to “establish by rule, regulation, or
order, such standards and instructions to govern the possession and use of speclal
nuclear material, source material, and byproduct material as the Commission may
deem necessary or desirable to ... protect health or to minimize danger to life
or property.” Section 182 of the Act authorizes the Commission to look into the
financial qnalifications of applicants as appropriate to the Issuance of a license.
We belleve our statutory authority is sutficlently broad to enable the NRC to
require licensees to post bonds to assure performance of regulatory requirements.

This matter Is not, however, entirely free from doubt. In 1963 the Atomic
Energy Commission (AEC), NRC's predecessor, proposed an amendment to the
Atomic Energy Act that would have given it specific authority to require licensees
to post bonds. In proposing the legislation to the Congress, and during hearings
held by the Joint Committee on Atomic Energy on the proposed legislation, AEC
took the position that it lacked sufficient authority under the Atomic Energy Act
to require licensees to post bonds. However, the Congres tock no action on the
proposed legislation. While, as indicated above, we belleve the better legal view to
be that NRC does bave authority to require licensees to post bonds, the existence
of a prior AEC opinion to the contrary would likely be cited by an opponent of
bonds should the matter of legal authority arise in litigation.

In addition, in one situation NRC's nuthority to require licensees to post bonds
might be subject to an additional legal challenge. This situation could arise
where NRO seeks to require a bond to assure compllance with certain conditions
and restrictions intended to contimuie after license termination, Here, one could
argue that an NRC requirement that a bond be posted amounts to an attempt to
exert regulatory control over materials not subjfect to regulation under the statute.
For example, NRC presently 1s asking new uranlum mill licensees to make
finanelial arrangements which can inelude the posting of bonds to assure com-
pliance with health, safety, and environmental conditions and restrictions dealing
with uranium mill tailings stabilization. Uranium mill tallings themselves are
not subject to NRC lcensing under the Atomic Energy Act and current NRC
regulations, Once the uranfum milling license is terminated, and there is no
longer any material subject to NRC licensing, the argument could be made that
requiring o bond amounts to an attempt to do indirectly (through the coercive
power of a bonding arrangement) what cannot be done directly (Jicense posses-
sion of the tailings). Whether such argument would be convircing to a court
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Ix ditheult to prediet, We belleve that the hetter legal view Is that NRC has the
necessary statutory authority, However, the question whether NIIC needs ndded
authority fu thls aren wiil be exumined as part of the generle environmental

statement on uranium milling,

M. Brows, The question of your ability to hold n bond, in other
words, as part of o partienlar leensing operation is not n general
problem but relates more specifieally to the peenlinrities of the mill
tuiling situation ?

Mr, Marscn, I think that is purt of the problem, sir.,

Mr. Brows. TF we could get that elarified, it woukl be helpful to
us, I think.

A\ number of the wiinesses commented on some of the problems of a
technologieal nature in connection with the West Valley plant.

IFor example, the situation in the tanks is such that it seems there
will be diflienlties in removing the sludge beeause of the way the plants
were originally designed and constructed, and this requires some novel
technological solutions, The general question that we are interested in,
I think. is not whether a solution exists but whether an adequate, bona-
firle effort is being made to achieve the solution.

1 raise that question in connection with the solidification of the
neutralized liquid svaste. Is there, within the NRC or ERDA, nn effort
being made to resolve this problem as represented by the difficulty of
wotting the sludge. the preeipitated sludge out of the tanks?

Mr. Cuxxixarar. That is part of the total problem, Mr, Chairman.

Wo have requested ERDA to explore a range of technical solutions,
Implicit in those technical solutions must be the ability to deal with
that sludge.

Aanin, there are active programs, and I mention again the one at
Savannah River, where, to my understanding, they also have sludges
in tanks. There is active research going on in this area. .

But addressing the NFS case specifically, ERDA. in its work that we
anticipate that they will do for us; they have done some work and will
continue; they must take this into account in arriving at solutions.
There is research support work going on in this connection.

Mr. Browx. One of the questions grought up again by some of the
previous witnesses was the question of whether the radioactive sludge
ould be completely removed from the tank, so that if you require tﬁe
waste itself to be removed from the site, but it cannot be adequately
removed from the tank, vou have the problem of apparently cuttin
the tank up and removing it also. This problem is a technologica
problem that I gather has not been adequately resolved.

Mr. ConnNiNeuam. It has not been resolved, Mr. Chairman.

It is a very real problem and a very diflicult problem, and that may
drive us to the solution; that is, it may be the driving force to use
the site as a repository. It is a very real problem. We do not have a so-
lution at this time.

Mr. Browx~. Are you satisfied that in the normal course of events,
both technical and regulatory answers are going to be forthcoming
in a timely fashion to meet these needs? ]

I raise that question because there seems to have been an underlying
agsumption in the nuclear program from the beginning that unre-
solved problems wonld be solved in a timely fashion, yet the public
perception is that these are major, nnresnlve({ problems which, from a
political standpoint, are threatening the future of the nuclear industry.
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T am not talking specifieally nbout the particular technical prob-
loms that we have discussed here, but of general problems of waste
disposal, Tn the political sense, these are problems that are causing
all s?rts of headaches to Members of Congress and to a lot of other
poople, '

Mr. CuxNixanan. Ono of the two most important problems we faco
in the nuclear industry today is the solution, the overall solution, to
thae waste management problem.

I know the NRC has given this issue a very high priority, We had
essentinlly no waste manangement eapability residing within the NRC
when the NRC was formad. Most of that capability went to RDA.
Wo have gone into extensive cfforts to stafl up our waste management
capability and develop o program.

"Tho schedule is set for the repository, It was set by President Ford.
That schedule still holds. We ave gearing our program to develop the
necessary environmental and safety criteria to meet that schedule. We
will license the ERDA facility. We are geared to that program.

Woe plan to meet those schedules for a 1985 repository.

Tho disposition of many of these issues hinges on that date.

Mr. Browx. Mr. Ambro, do you have any questions?

Mr. Axtsro. No, Mr. Chairman.

T did not hear {ho testimony. :

Mr. Browx. Obviously, we would like to explore some of thesc.
issues in more detnil. Mr. Cunninghnm, but we will be coming back
to vou for further help as we go along,

Vo hopo to illuminate some of (lie more general problems tomorrow.
Tha session tomorrow will be devoted to the general problems of wasta
disposal and decommissioning, and we will try to develop our own
background more fully.

I want to thank vou for coming over. I hope we can continue to
count on your help in this matter. ‘

Thank you. ‘

Mr. Cox~Nixcitast. Thanlk you, Mr. Chairman.

[The prepared stutement of Mr. Cunningham follows:]

TESTIMONY PRESENTED BY RIcHArD I. CUNNINGITAM, ACTING DIRECTOR, DivisroN
or FUEL CYCLE AND MATERIAL SAFETY, U.S. NUCLEAR REGULATORY COMMISSION,

Jurne 15, 1977

Mr. Chairman and Members of the Subcommittee, we appreciate this opportu-
nity to appear before the subcommittee to participate in its examination of the
decommissioning of nuclear facilities. As was requested in the letter from the
Chairman, the Honorable George B. Brown, Jr., my oral remarks this morning
will concentrate on the problems related to the Nuclear Fuel Services (NFS)
reprocessing plant in West Valley, New York, However, before I discuss this
particular facility, I would like to polut out that there are several different
kinds of nuclear factlities, including nuclear power reactors and the various fuel
cyele plants which support nuclear power production. The decommissioning of
nuclear reactor facllities has been relatively well developed and is routinely
considered in the licensing process, We examine various decommissioning plans,
costy, and environmental impacts prior to the fssnance of an operating license
for a reactor facility. Over 60 renctor facilities have been successfully decom-
missioned, including five Heensed power reactory, T would like fo sthmit for the
record supplementnl written testimony on the econoniies, environmental, and
technieal aspects of decommissioning this kind of nuclear facllity.

wWith regard to nuclear fuel eycle facilities, decommissioning is an impertant
issue that requires increased attentlon. Wark needs to be done hoth to improve
the technology for decommissioning and to establish suitable ways to assure thnt
decommissioning will be properly financed. The subjeet of this testimony today.
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NFS, Hluatrates problema concerning both the technology for decommissioning
and fnancing such operntions,

8TATUS OF THE NUCLEAR FUEL BERVICER TLANT

NF8 and New York S8tnte Enorgy Research Development Authority
(NYSERDA) are co-llcensees at the site under an NRC provislonnl facllity
license, CSF-1, In thls arrangement, NF'8 has operatlonal responsibility for the
activitlea ongoing at the sito, NYSERDA's reaponsibllitios include gite ownership
and the long-term cave of high-leve! wastes, Under the torms of the Heensoe, NS
has a continuing responslbllity for the rafety of the site, The Heenge covers con-
ditions for protecting the henlth and anfoty of the public and employees ngxo-
clated with the reprocessing of nuclear fuel and storage of the separated wastes,

The NFS reprocessing Tacllity was originally licensed In 1966 by the Atomie
Energy Commission (AEC). In 1072, NI'S declded to suspend operations for modi-
fleation and upgrading of the facllity. On September 22, 1970, NFS announced
its Intentlon to withdraw from reprocessing. The plant is now in an inactive
status,

Since thelr deelsion in 1972 to suspend reprocessing operations, NFS has heen
providing surveillance of high-level waste and stored spent fuel. The spent fuel
storage pool is about two-thirds filled with light water renctor spent fuel. The
mechanical and chemleal process scetions of the plant have been partially flushed
and decontaminated i{n preparation for the modifleation that were antleipated,
The 620,000 gallons of liquid high-level wastes from previous operations are in
storage and are closely monitored. Some solld high-level wrstes from the reproce-
essing operations are buried on site. The low-level radlog . ve waste treatment
plant {s periodically operated to treat water from the low-level radionctive waste
burial grounds or the retention lagoons, The NRC staff has made, and continues
to make, frequent visits to the plant to confirm its safe status. YWe have prepared
supplemental written testimony which provides more detalled Informnation on
the history and background of this operation, With your permission, we would
like to submit this for your use.

MAJON I8SUES

There are several complex and interdependent problems which we are address-
ing now In the N¥'S case, These problems are:

Determining Low stored lhigh-level radioactive ligquid wastes should be
dlsposed of.

Assuring that, pending final disposition of high-level liquid wastes, the
current method of tank storage 1s safe,

Determining what actions should be taken with the facllities at West
Valley regarding the possible decommissioning of the site or other use,

Work on these problems has been underway ; but before the West Valley prob-
lem ean be finally resolved, policy decisions must be made regarding (1) what the
future use of the site may be, (2) who Is responsible for financing and imple-
menting the solution, nnd (3) whether the West Valley site should be a federal
waste repository for the NFS waste.

At the time the facllity was licensed it wns thought that the wastes wonld be
permanently stored at the site, Subsequent to licensing NFS, there was an evolu-
tion in thinking by AEC on how high-lovel wastes shonld he mannged and dis-
posed of. In 1970 AEF regulations (10 ©FR Part 50, Appendix F) were changed
for new plants to require solidification of high-level wastes and shipment off xite
to a federal repository. This change was intended to 1imit both the number of sites
where high-level waste could be perpetually stored and the inventory of liquid
waste durlng operations,

ARC committed to review the NF'S situation as a specinl ense and issue a sepn-
rate rule. Although the review is underway, the rulemnking has not been com-
pleted for several reasons. First and foremost, the technology for dealing with the
neutralized waste has not been ndequately developed. Unlike the wastes planned
for future reprocessing ptants, .." ~-»in the ncld wastes as produced in the reproe-
esaing plant are directly solidified, the WFS waste was neutralized stmilarly to
military svastes generated by the weapons program. Neutralized wastes are more
difficult to solidify because of their sodium contont, It was thought that technology
developed to deal with the wenapons program wastes conld be applied to the NFS
problem. 1f so, duplication of effort and research and development costs could be
minimized. Until NF8 declded to withdraw from reprocessing, it appeared that
time was avallable to allosw the tachnology to mature; and then the waste could
possibly be worked off after the plant was restarta:.
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Tt now appeara to NRC that actlons with regard to the high-level waato at West
Valley (l.e., development of technology and safoty critorin) ghould proceed In a
stopwise fashion, 1t also appears that ERDA s the only organization with tha
technlcal expertence and resources to deal with the problem of developing the
technologleal alternativea for management of high-level wastea and, therefore,
shonld take the lead in this area. The lasue of assigning finnnelnl reaponslbility
for the Qisposition of the waste should not delay developing technical solutions,
On March 4, 1077 NRC requested BRDA to take the lend In providing tha tech-
nology applicable to solutions to the NFS high-level wastes problem. NRC will
work with ERDA while we develop the assoclnted safety and environmental cri-
teria for the technology.

A problem which has an important bearing on the final golution to the high-
level waste lasne s that it may not be feasible to remove all of the waste from the
high-level waste tank. The liquid {n the large high-level waste tank bas been chem-
ically neutralized with sodium hydroxide. This neutralization has caused much of
the radloactivity in the wastes to be precipitated in the form of Insoluble silt or
sludge. Because of the complex Inner structure of the tank, removal of this sludge
will be difficult. This issue and others will have to be dealt with and decisions
made as research progresses and technology is developed.

In the meantime, the NRC has evaluated the present safety of continued tank
storage. We believe that the wastes can be safely managed with essentinlly no
risk to the public while the technology for final disposition is belng developed.
Nevertheless, we are conducting further investigntions of tank integrity to en-
hance this conclusion.

Work is currently underway with Battelle Northwest Laboratory to evaluante
how best to proceed with decommissloning a reprocessing plant. Battelle hns pre-
pared a draft report for us on this subject. We have reviewed the report and
suggested some further work prior to publiention, The report is more intended to
be applicable to future plants but may be of some help for the N¥'S reprocessing
plant. There is some discussion that the NF8 plant might be used for development
w9rk or othersvise treating the high-level wastes.

COSTS ASSOCIATED WITIE TIIE N¥3 BITUATION

When the West Valley plant was initially lcensed, the AIC recelved written
assturance from the State of New York that care of the waste would remain a
New York State responsibility even if the specific State Authority (NYSERDA)
should be unable to provide this role. By contractual agreement with NYSERDA,
NFS bas made installment pnyments into an escrow account setting funds aside
for the perpetual care of the waste. The funding arrangement contemplated only
the eventual transfer of the waste to new tanks, in perpetuity, and did not consider
facility decommissioning during the enrly part of the license term.

The waste cost situation svas anltered extensively for NFS when the AEC
{ssued its mew high-level waste management rule. the previously mentioned
Appendix F to 10 CFR Part 50. Although the new rule made an exception for
the existing wastes at West Valley, {ts possible application to those wastes would
increase the cost of munaging the wastes, perhaps a hundred-fold over the funds
provided.

As enn be seen from what I have said, there are options that need to be ex-
plored, safety and environmental analyses conducted, and technologies de-
veloped hefore the final disposition of the plant and the wastes can be estab-
lished. Cost is one of many factors that needs to be nnalyzed hy all those involved
in the decision-making process as work progresses. we do not have at this time
wuffclent information which would enable us to estimnte cost for (1) decom-
missloning the plant, (2) Heensing alternntive uses of the plant, or (3) disposal
of the high-level waste. These costs depend on things such as how the existing
wnstes will be treated, use of the existing facilitics for the solidifiention process
nr alternative purposes, proposed uses of the site following decommissioning,
ate, We are exploring with BRDA the development of a program and schedules
to consider n range of alternatives. We will, of course, hie exploring cost with all
thnse coneerned in making declsiony about the future of the site,

RELEVANCE OF SFS TO THE NUCLEAR ENERQY PROGRAM

The NFS situation has been usged ncensionnlly as an example of the problems
faced by the nrtional program for the management of the much larger quan-
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titles of waste oxpected from the nuclear power industry, We do not belleve this
example Ix divectly translatable to the present or projected nuclear power in-
dustry for two roasons, Flrst, natlonal polley on long-term management of high-
lovel waste was establishod after the plant began operation (10 CI'R 50 Appendix
¥). Had this palley been established hetore operation, the design of the plant
might have been altered considerably, The decislon to neutralize high-level re-
procossing wastes was naude primarlly en the busls of a ghortterm financial
conslderatlon (Le., neutralized wastes could he snfely stored in mild steel tanks
Tnstend of more expensive staintess steel tanks), Thig was donn with the bellef
that perpetual care of the wastes could he undertaken permanently at the site,
Thevefore, the effect neutrallzation wonld have on the possible subsequent need
to remove the waste from the storage tanks for transfoer to o repository as n solld
was not a factor in the analysis. In addition, the reprocessing fuellity itzelf was
designed with the same perspective that the sites would be permanently com-
mitted as & repository, Seennd, the technology for converting neutralized high-
level Haguld wastes to u solid form sultable for final disposal 18 more difficult and
expensive than It will be for the acid wastes in the current generation of reproces-
sing plants.

Nonetheless, the NFS situation is a good example of the consequences of in-
adequate planning. The lessons to be learned from the NI'S situation have not
been lost and have significantly influenced all aspects of our fuel cycle licensing
prozram, For example, in preparing a Generiec Environmental Impact Statement
(GEIS) on uranium milling the NRC is examining mill tailings reelamation and
gnancial surety arrangements. This will be the basts for NRC regulations and
regulatory guides. Until the GEIS is issued and new regulations implemented,
NRC iy tnking a conservative approach with respect to licengecs and new appli-
eants. For new applications, we are requiring applicants to develop and commit
to a tailings management plan as n license condition that reduces the impact
of the tailings to essentlally the same impact a8 occurs at that site in the natural
state, In addition, NRC i« requiring that the appliennt provide a finaneial surety
arrangement to assure that the tnllings management plan will be earrled out.
With regard to existing lcenses, NRC is requiring that g tailings management
plan and finaneinl surety arrangement be committed to at time of license renewal
as a license condition,

Also, for new major fuel cyele licenses and nt the thne of renewal for existing
liconses, the Heensee is being requested to provide decommissloning plans and
finaneinl arrangements for defraying these expenses. Additionally, the staff is
exploring what statutory or regulatory changes nre dosired or needed to pro-
vide ndequate proteetion over the long-term. NRC docs not pian to firm up de-
talls until after n study on finanieal surcty arrangements now being carried
out as part, of the GEIS on uranium millon is completed, since most of the con-
siderations dealt with in that study will also be applicable to fuel eyele licenses,

SUMMARY AND CONCLUSIONS

The NRC has responsibility not only for the care of the environment and safety
of licensed activities, but also for the long-terin consequences of the same ac-
tivities. We have learned that assurance shonld be provided at the initiation of
fuel cycle licen ing actlvities that decommniissioning will he property undertaken
at the end of life of each facility. We are attempting to take this into necount for

ach Lype of facility.

In the specific instance of the West Valley site,.we are taking precautionary
measures to reinforce our understanding of the siafe survelllance of the site and
are assisting in the step-wise effort to rosnlve the questions of ite long-term dis-
position. We believe ERDA s been and will be very helpful in this task.

The entire nuclear commuulty hias lenrned a number of valunble les=zons from
the experience at West Villey as well as otlier fucilities swhich have ceased ne-
tive use. We have studies planned or underway for majinr facilitics to provide
systomatic nnderstanding of the detalled decommissioning options and costs. Fuel
reprocessing plants will be one of the first for which a study will be eomplete.
Pending completion of these studies we have taken stepy in owr lHeensing actions
direrted toward assuring satisfactory decommissioning of both new nnd existing
facilities.

in the conrse of nur studies we shall identify possible dexizn changes which
conld faeflitate decommissioning. TRDA will have n snbstantial rote in the re-
search and deevlopment regarding anch design changes nnd the development of
any needed technologies for tmplementing decommissioning plans, We shall
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identity to RRDA opportunities for such resenrch and development ns they arise

trow our studles.
BACKGROUND MATHRIAL
LEGISLATIVE AUTIIORITY

The Nuclear Regulatory Commlission (NRO) is an independent regulatory
agency, created by the Energy Roorganization Act of 1074, ns amended (42 USC
Sectlon 2011 e? seq), The Commisslon's primary statutory mandate is the licensing
and regulation of commercial nuclear oncrgy in a way which insures the protec-
tion of the public health and safety and the common defense and security of the
United States.

The Atomic Energy Act of 1054, as amended (42 USO Section 5801 et seq)
established the class of nuclear materials and facilities which are subject to NRC
authority. Tais statutory responsibility extends to the storage, reprocessing and
disposal of spent fuel from commercial nuclear power plants, Also, the 1974
Energy Reorganization Act gave the NRC additional responsibility for licensing
ERDA facilitics to be used for the receipt, long terin storage and disposal of high
level nuclear waste.

Section 274 of the Atomic Energy Act, enacted in 1959, recognizes the interests
of the States in the peaceful uses of nuclear energy and establishes a framework
for Federal/State cooperation, with respect to certain aspects of nuclear regula-
tion. According to Sectlon 274(b), NRC is authorized to enter into agreements
with the Governor of any State providing for the State's assumption of regulatory
authority for byproduct, source and speclal nuclear materials in quantities not
sufficient to form a critical mass. The State’s program must be compatible with
the Commission’s program and be adequate to protect the public health nnd safety.
Under the provisions of 274(b), States entering into agreement with the NRRC
assume regulatory authority over commerclal shallow land burial fueilities lo-

cated within the Stales.
1II8TORICAT. ARPECTS

One of the purposes of the Atomic Energy Act of 1974 was to facilitate the
development of a commercial nuclear energy industry. Until that time, nuclear
work was largely confined to the Atomic Energy Commission (AEC). When the
nation embarked on a commercial nueclear prograin, & separate Division of Civilian
Application was established in the AEC to regulate commercial applications and
thereby protect the health and safety of the public. As time passed and the com-
mercial nuelear program grew, the AEC's regulatory arm alsc grew. With the
Teorganization Act of 1974, this group took the regulatory responsibility as the
independent Nuclear Regu'atory Commisslon.

YWhen the commercial nuclear industry began to develop, there was a need for
formal regulations so that important safety requirements could be stated clearly
for all to understand and so that they could be given the force of law to ensure
compliance. The AEC began to promulgate regulations for civil nuelear work in
Title 10 of the Code of Federal Regulations. The AEC and now the NRC have
jssued and revised its regulations as knowledge has been gained and technology
has advanced during the 23 years of civil nuclear work.

In the late 1950's, the State of New York undertook a program of nuclear
development under the guidance of its Office of Atomic Development (OAD).
The OAD has been succeeded by the Atomic Research and Development Authority
(ARDA, in 1962), the Atomic and Space Development Authority ( ASDA, In
1964), ard now by the New York State Fnergy Research and Development
Authority (NYSERDA, in 1976). The OAD acquired tlie 3, 300-ncre West Valley
site and designated it the Western New York Nuclear Service Center. The OAD
and ARDA engaged In a long series of negotiations with private industry and
the AEOC to develop its West Valley site. The negotiations and relations with the
AEC involved both the promotional and regulatory functions of the AEC. In
order to promote the development of commereial fuel reprocessing, the AEC
provided design assistance and entered Into an agreement to provide a base load
of spent fuel for the proposed reprocessing plant. With that assurance, and
the substantial support of the OAD, Nuclear Fuel Services (NFS) agreed to
bufld and operate the reprocessing plant at the West Valley site.

The NFS reprocessing plant was designed in the enrly 1060's based on tech-
nology developed at Federal plants. The plant was subject to the requirements
enntained in 10 CFR Part 50 ag a production facility. Other pertinent regula-
tions existed in 10 CFR Part 20 for controlling rndintion exposure of perronnel
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and release of radloactive materials to the environment, and in 10 OFR Part 70
for handling epecial nuclear material (such as plutonium and enriched uranium).

The development of regulntions {s an evolutionary process, Regulations change
ag we obtaln better undorstanding of the igsues and as thero are technological
advances to improve safety and reduce environmental impacts. Between the
period of 1966 when NFS was first lcensed to operate and 1072 when it shut
down to make improvements and in the several years following the 1972 declsion
to shut down, some Important modifications to regulatery policles and require-
ments relating to safety and protection of environmental values were developed.

It is apparent from regulatory actions and statements at the time the plant
was designed that the West Valley operation was vlewed as both a reprocessing
center and as a waste repository. In a letter dated February 18, 1903, R. Lowen-
stein, AEQ, to O. Townsend, ARDA, the AEC Indicated certaln responsjbilities
for perpetual care of the high level wastes separated from the irradiated fuel
in the course of reprocessing which would have to be assumed by ARDA and
the State of New York. The State provided appropriate assurances that these
responsibilities would be met. The technology accepted for perpetual storage of
the high level liquid wastes at NFS, le, as neutralized Hquid in carbon steel
tanks, and the technology for burial of other radionctive wastes at the NFS site
was consistent with the practice at that time at AEC sites. _

The design requirements for construction and operation of the NFC plant were
consistent with the AEC regulations which had been issued up to that time. The
selsmic criteria applied to the design of the NFS structures were consistent with
the exlisting bhuilding codes for reinforced concrete structures. The more con-
servative ARC selsmlc design criteria developed for reactors, and which were
later applied to fuel reprocessing plants were developed and implemented over
subsequent years, culminating in the publication of Appendix A to Part 100 in
1078. Renctors have been designed to meet these more conservative seismic
deslgn eriterla as the criterln evolved from the mid-1060’s on. The Iater com-
mereln] reprocessing plants at Morris, Ill, and Barnwell, 8.C., were designed to
the more conservative selsmic criteria.

Regulations governing the relense of radioactive materinls to the environment
and radiation exposure of personnel are contained in 10 CFR Part 20. Since
1070, Part 20.1 has included a specific statement that exposure of personnel and
relense of radlonctive materinl to the environment should he kept as low as
reasonably achievable below the limits specified in the regulntions, Once the NFS
ptant began to operate, difficulties were encountered with radionctive releases and
radiation exposures. Releases were kept within the regulatory limits specified in
10 CFR Part 20, but were close to limits and could not be considered as low as
reasonably nchievable, There was increasing AEC pressure on NFS to reduce
radioactive relenses during operation.

A similar situation prevailed with radiation exposures to plant workers. With
operation, various deficiencles in plant design were revealed. NS corrected
many of these deflclencles ag they went along. However, normal operational main-
tenance entailed radiation exposures to some of the plant staff which could be
reduced through design changes. While NFS was generally able to keep radia-
tion exposures fo individuals within regulatory limits by hiring many tempo-
rary workers for maintenance work, good radiation safety practices dictated
plant modifications be made to reduce the total personnel exposure at the plant.

In 1970, the Atomic Energy Commission decided that it was in the interest of
the public health and safety to limit the quantity and mobility of high level
waste stored onsite at commereial fuel reprocessing planty. Perpetual storage
as Haquid in tanks no longer appeared to be f practical solution to commercial
high level waste management particularly since it would iImit the extent to
which a reprocessing plant site could be decommissioned after the end of its use-
ful tife. It was belleved that disposal of high level wastes at n few federal re-
npositories would reduce the soclal cost of perpetual enre over that of mnintaining
the wastes at o number of reprocessing plant sites. Accordingly, 10 CI'R art 50
was amended by adding Appendix F to require that high level waste al veproe-
evsing plants be solidified within 5§ years after separation nnd shipped to n Fed-
ernl repository within 10 years after separation. This regnlation was not made
retroactive and thereby does not apply to those lquid high level swastes currently
stored at the NFS reprocessing plant site. It was noted nt the time the regula-
tinn was issued that wastes being generated at the NFS plant prior to installa-
tion of waste solldification equipment would be subject to a further rule making

proceeding.
[ Whereupon, the hearing was adjourned at 12:35 p.m., to be recon-
vened the following morning at 9:30 a.m.]}
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THURSDAY, JUNE 18, 1977

U.S. House oF REPRESENTATIVES,
COMMITTEE ON SCIENCE AND TECHNOLOGY,
SUBCOMMITTEE ON TIE ENVIRONMENT AND THE ATMOSPHERE,
Washington, D.C.

The above entitled hearing convened, pursuant to notice, on Thurs-
day, June 16, 1977, at 9:30 a.m., in room 2325, Rayburn Office Build-
ing, Hon. George E. Brown, Jr. (chairman of the subcommittee),
presiding.

Present : Representatives Walker and Wirth.

Mr. Brown. The subcommittee will come to order.

We expect soin2 other members of the subcommittee momentarily,
but in the interest of time of our distinguished witness this morning,
I think we had better begin.

We are in the second day of 2 days of hearings on the general prob-
lem of decommissioning of nuclear installations, and the specific
problem represented by the West Valley plant in New York.

There has been legislation introduced dealing with the problem of
decommissioning and decontamination of nuclear facilities, FI.R. 6181,
and it is our intention to treat this, today’s hearing specifically, as a
legislative hearing for the purposes of determining whether further
action should be taken on this legislation.

However, Congressman Lundine, whose district includes the West
Valley plant, was unable to be with us yesterday, thus he is with us as
our first witness this morning. He will give us some background with
regard to his concerns about West Valley.

After that, we will have a number of witnesses dealing with the
generie, environmental, health, safety, and economic issues associated
with the problem of decommissioning nuclear facilities such as reac-
tors, reprocessing plants, and any other similar facilities. We hope to
examine not only the various technical alternatives and costs, but also
the institutional mechanisms for managing, regulating, and financing
the operations, in our hearing this morning.

Weo welcome you, Congressman Lundine, this morning. We look
forward to hearing from you as to your concerns about the West

Valley plant.
(71)
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STATEMERT OF THE HONORABLE STANLEY LUNDINE, US.
REPRESENTATIVE, STATE OF NEW YORK

Mr. Lunpive. Thank you, Mr. Chairman.

I appreciate this opportunity to appear before you today as_you
begrin to investigate the history and current status ot the Nuclear Fuel
Services Center, at West Valley, N. Y. _ o

Tt is appropriate that the subcommittee begin their inquiry into the
environmental, health, safety, and economic consequencies of decom-
missioning and decontaminating nuclear facilities and disposing of
nuclear wastes with West Valley. As the only commercial nuclear fuel
reprocessing center ever to operate in the United States, the problems
at West Valley mo to the very heart of the future of the nuclear indus-
try in the United States, including important technical, environmental,
and economic questions.

As the Federal Government becomes more deeply involved with the
West Valley question, I feel strongly that careful consideration shouid
be given to the past experiences and future possibilitics affecting the
town of Ashford and Cattaraugus County, which I represent in Con-
gress, and where the plant is situated,

It should be noted that the land on which the site is located was
acquired by the State of New York from productive farmers and
homeowners who were forced to relocate. In exchange for this sacrifice,
the State promised that the town would experience exponential eco-
nomie growth as an important energy producing ceuter of New York
State. Quite the contrary, what has resulted is a failing enferprise
that has instead threatened to destroy the economic base of this com-
munity.

As this historical experience at West Valley unfolds before your
committee, Mr. Chairman, I am sure you will conclude that the people
living in Cattarnugus County have borne the brunt in their daly
- lives of an experience which is national in scope, with nationa] ramifica-
tions {.:.r our energy program.

As pointed out during the markup of H.R. 6796, Authorizing Appro-
priations for the Energy Research and Development Administration
for fiscal year 1978, by the full Science and Technology Committee just
a few weeks ago, nearly 80 percent of the nuclear wastes which were
reprocessed at West Valley between 1966 and 1972 when the facility
operated were Defense Department wastes.

GAOQ officials report that one of the primary reasons that the NFS
nperation was not cost effective was because of continually revised reg-
nlations by the Nuclear Regulatory Commission which required the
ndditional investment of huge sums of money.

Finally, the FFederal Government in the past has failed to devote
ndequate attention to the important technical problems of nuclear
waste management, which makes finding & solution to the West Valley
problem particularly diflienlt and expensive—an cxpense and uncor-
tainty which the people of Cattaraugus County, and indeed all of
New York State, are being asked to bear.

I feel that the Federal involvement in the problems at West Valley
i« well doenmented, and for this reason T have expressed my support
for Federnl technieal and financinl assistance to the State of New
York to solve this problem. In addition, I feel strongly that impact
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aid should be granted to help the people of Catinraugus County make

the transition to a now cconomic base, _ .
There ave 32,204 neres of land in the township of Ashford, of which

the State owns 5.300 acres. Thoe nssessed valuo of the State owned
land which surrounds the Western New York Nuclear Fuel Services
Center is $507,000, from which no revenue i8 realized.

The buildings owned by Nuclear Fuel Services are assessed at
£000,000, and this year will pay $19,089 in county taxes, $31,104 in
town taxes, $2,729 for fire protection, and $64,297 in school taxes,
woviding nearly 40 percent of the tax base for these entities, Need-
loss to say, people living in Cattaraugus County will experience a
siemificant. depletion of their tax base in 1980 if the present contrac-
tural agreement between Nuclear Fuel Services and the State of
New York is terminated and the facility is held by a tax exempt
entity.

IT.R. 6181, which is the subject of these 2 days of hearings before
your subcommittec, Mr. Chairman, focuses on the environmental and
safety aspects of decommissioning and decontaminating the site and
handling the wastes at West Valley. I am concerned that the people
in my district are not unnccessarily exposed to health hazards, and
that this situation be handled with a minimum of radioactive exposure
for the people of the area.

Frankly, I am quite concerned that nearly 100 instances of overex-

posure occurred in the NFS plant between 1966 and 1972, of which
only 67 have been documented by the Nuclear Regulatory Commis-
sion.
We need an objective, indepth environmental health analysis of
the West Valley area. Sensational reporting in the popular press has
caused alarm resulting in serious detriment to the aren. It should be
determined whether the NFS operation has resulted in any unusual
incidence of health problems based on empirical evidence, not rumor
and suspicion.

Lack of a national policy for low level waste burial ground manage-
ment and for handling the 600,000 gallons of high level liquid nu-
clear wastes in storage tanks at West Valley also causes me serious
concern. There are indications that these nuclear wastes located on the
site present potential dangers and that time is short if we are to pro-
tect against serious environmental damage.

Although I have heard estimates of between 40 to 100 years for the
life of the carbon steel tanks now storing the high level wastes, one
of the main findings of the GAO study done for the Environment,
Energy, and Natural Resources Snbcommittee of the House Govern-
ment Operations Committee is that tank safety is uncertain, and
that it cannot be assured that the waste tanks are in good condition
or that the waste would not be released into the environment if a tank
failed or ruptured.

Specifically, the GAO report stated :

The tank life i3 unpredictable and therefore a tank could fail at any time.
The NFY tanks may not meet certaln selsmic requirements, and on pnst ocea-
slon, an nccumulation of water in the vault exeavation area forced the waste
tanks and vault system out of the ground.

I feel that it is absolutely necessary that we proceed cautiously
with the technical solutions to these problems. The Energy Research
and Development Administration has proposed solidification of the
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high level wastes into a glassy substance and burial in a salt bed for
permanont storage. . , .

They have set 1085 as a target date for having this process in place,
but needless to say the process must be accelornted if we are to avert
n sorious environmental and economic erisis in New York. I applaud
tho recent action of President Carter which ealled for n complete
roviow of our nuclear waste manngement programs, and I hope the
Congress can work with the administration to solve some of these
problems. )

Beyond this, a few aspects of the technical process worry me,
questions for which there are not as yet satisfactory answers. As 1
understand it, in addition to the neutralized liquid wastes in the
high level tanks at West Valley, a thick substance commonly referred
to s sludge is believed to contain much more of the highly radioactive
elements than is dispersed throughout the remaining liquid in the
tank.

To my knowledge, there is no technical procedure available to suc-
cessfully remove this sludge from these tanks and the longer the
tanks vemain in place the worse the problem will become. T feel
strongly that this 18 an aspect of the problem which must be addressed
without delay.

s you may know, I was involved in drafting an amendment which
was approved by your full committee just a few weeks ngo ealling
for n 1-year study of the West Valley problem, to be carried out jointly
by the Tonvirenment and Safety and Waste Management Divisions at
the Xnergy Research and Development Administration. As finally
submitted to the Congress, the study is to include a plan for decom-
missioning the plant and imnd]ing the wastes, and for any possible
alternate uses for the site.

There are those with whom T have met in the last few months who
believe that the Nuclear Fuel Service Center at West Valley can be
utilized in o productive manner, which wiil offset the huge amount
of money the Federal Government is being asked to allocate for the
site and the wastes located there.

I am satisfied in my own mind that the NFS facilitv can never
again be used for nuclear reprocessing, and even thongh New York is
under consideration by the Energy Research and Development Ad-
ministration as a possible Federal repository for wastes, I have serious
doubts that the area could meet the necessary geolozical and seismic
criteria,

I am intent on insuring that the people in my district are not ox-
posed to additional unnecessary environmental hazards, nor once again
asked to make substantial sacrifices for experimental programs which
cannot. have a positive impact on their daily lives. ’

On the other hand, if the facility can be used for n worthwhile
purpose and the cconomy of the area thereby improved without en-
dangering environmental health, I wonld obviously stronglv support
such nge. I will be looking forward to recommendations from the
Energy Research and Development Administration with these
thonghts and groals in mind.

As we examine the issues raised by the problems at West. Valley, it
ig important that we focus upon the proper question: “YWhat has to
he done and who is most qualified to do it.” There has been too much
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emphasis on: “Who is rosponsible and vho should pay for it?” The
national goal of meeting our enorgy needs while protecting the en-
vironment demands the proper, positive porspective,

As you continue these hearings of the situntion at West Valley,
I hope you will give my concerns, and the concerns of people in my
district, every possible consideration. I, and mombers of my gtaff,
will continue to be available to assist your subcommittee on this mat-

ter in any way possible.

Thank you. )

Mr. Brown. Thank you, Congressman Lundine,

I appreciate very much vour remarks, and I want to acknowledge
the initiative which you displayed in promoting the amendment to
the ERDA authorization bill which focuses attention on this West
Valley problem.

I think we have made a beginning in getting the situation in proper
perspective as a result of that amendment, and we are hopeful that
with that, and these hearings, and other initiatives that we will be
able to come up with some concerete action in the fairly near future.

I will just ask one or two questions with regard to your statement.

You made refercnce on page 3 to possibly 100 instances of overex-
posure at the plant. I do not think any of our previous witnesses have
dealt with that problem. I wonder if you could elaborate on that a

little bit? )
A}apm'ently, there are more instances that you recognize than NRC
)

has had information on.

Mr., Lusnive, According to the records of the Nuclear Regulatory
Commission, it was our understanding that there were about 117
instances of overexposurc during the oFemtion of the plant.

We wrote a letter sometime ago which I will be happy to make a

art of the record, and we asked NRC for their evaluntion of those
instances. We have received a reply addressed to 67 of those instances.

I, frankly, have not come to o conclusion. We were concerned at
the time of writing as to whether this might have been one individual
overexposed 30 times, and that would account for 30 such instances, or
whether the overexposures had resulted in any health problems, and
whether there had been followup with these people who had been work-
ing at the plant.

In my own mind, I am not certain. I am not saying that we do not
have or canmot get the answers to those questions, but I am not cer-
tain of the answers yet. I would be happy to share any information
that we get.

Mr. Browx. We would appreciate it if you would do that.

[The letters and information follow :]

CoxouEss oF TIHE UNITED STATES,
Tiousr or REPRERENTATIVES,
Washington, D.C., Fewruary 7, 1977.

Mr. Mancus A. Rowben,
Dirertor, U.8, Nuclear Regulatory Commission,
Washington, D.C.

Dran Ma. Rowpex: In an attempt to more fully understand the Issues related
tn the future of the nuclear reprocessing facility at West Valler, New York, I
have hegnun to examine in more detall the operntions of the plant itself, and
maintennnece of the surrotnding grounds and facilities, It is my understanding
that the proposal submitted by Nuclear Fuel Bervices, Inc, for plant modification
is pending before the Nuclear Regulatory Commission.
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1 am particulurly sceking answers to severnl serious health and environmental
concerns regarding the Weat Valley plant, First, In a recont G.A.Q. briefing on
Weat Valley, I learned that prior to closure of the plant in 1072, there had
peen 117 known over exposures lp the plant. At the time of the G.A.O. briefing,
the faclts of these overexposurcr. wero not avallable, It wes not known, for
example, whether these 117 overexposures wore a few people exposed a number
of times, or 117 different people who had each been exposed once. More Impor-
tantly, it was not clear to me what steps were taken, or required to monitor
these inatances, and what medical steps are taken, if any, to follow up ench

oceurrenco,
Second, it 1s also my understanding from the G.A.O. briefing that the low level

waste (which I understand to be materlals which have been expesed to radio-
activity such ng gloves, masks, otc) are buried in an open trench, and that to
re-upen the plant would require upgraded selsmie standards. In the event of an
earthquake, what are the dangers of exposure from -the low level waste buried
In these trenches? If there is an environmental danger of over-cxposure from
these trenches, what are the alternatives to leaving the waste buried here anf
the costs involved with possible reallocation?

Third. water has recently been discovered in the trenches storing the low level
waste, which is being pumped out and slowly releagsed into the Cattaraugus
Creek. I am concerned with the safety of this procedure, and the steps that are
being taken to monitor the creek to protect against radioactive environmentnl
damage.

Any information you could provide me with to respond to me concerns and
questions would bhe greatly apprecinted. Thank you in advance for your time

and consideration,

Sincerely
’ StanLey N. LUNDINE,

Member of Congress,

U.S. NucLeAR RecuLaTony COMMISBION,
Washington, D.C., March 8, 1977,

Hon. STANLEY N. LUNDINE,
U.8. ITouse of Represcnlatives,
Washington, D.C.

DesrR CONGRESSMAN LUNDINE: We are plensed to respond to your letter of
February 7, 1077, concerning the Nuclear Fuels Services facility at West Valley,
N.Y. The facility license, for the West Valley site, CSF-1, was issued to Nuclear
Fuel Services and the New York State Atomic and Space Development Authority
(now the New York State Energy Research and Development Authority,
NYSERDA) on April 19, 1060. Under the terms of that license and their agree-
ments with' NYSERDA, NFS operated the reprocessing facility from 1868 to
ea;ily11972. processing approximately 640 tons of irradiated fuel during this
period.

On October 3, 1973, NFS submitted an avpplication for modification of the
facility to increase production rates and correct certain deficiencies noted during
operation. On September 22, 1970, NFS announced that it was withdrawing from
reprocessing and requested that the NRC suspend ongoing reviews of their
application pending NFS consultation with NYSERDA.

With respect to your inquiry about ocenpational exposure nt West Valley,
individuals at nuclear fncilities are permitted to receive doses of up tn 14 to
3 rem per calendnr quarter, 1.¢.,' 5 to 12 rem per year, depending on age, {f records
are properly kept on Form NRC— and eventually reported to the NRC. These
occupational limits are set forth in 10 CFR 20.101 and 20.102, If the dose
received in any quarter is greater than permitted by these limits, It must be
reported within 30 days to the NRC as preseribed in 10 CFR 20.405, ‘Reports of
overexposure and excessive levels and concentrations.” A dose exceeding these
limits is termed an overexposure, Our records indicate 67 overexposures (some
very slightly) during the entire operating period of 1966 to 1072. We present this
fnformation in Table 1 attached.

The 117 persons you refer to were not overexposed, but were persons having
received more than § rem in the year 1970. Persons over 21 yenrs of age can
receive up to 12 rem per year, A’ he 117 persons (NFS actually reported 124)
received over 5 rem, but less (han 12 rem, still within the aforementioned Part 20
1imits. Table 2 shows the total exposures at the site for the years 1060 through
1972, The Commisslon hau taken the position that this exposure is not as low
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as reascnably achievable, One of the primary reasons for the mudifiention pro-
gram was to correct plant design deflciencles which contributed to these
exposures,

With respect to your concern as to the medical steps taken for overeXposures,
the Covunission retalns medical consultants for thig purpose and advice s
sollclted when there may be some questlon as to acute exposures or excessive
Ingestion of radloactivity, Iu the Instances ghown In 'able 1 there was no need
for meadical assistance since these over-exposures swere not acute and no dis-
cerolble effects would be expected.

The low level waste burlal ground at the West Valley site has heen operated
by NFS under license from the State of New York. New York {s an Agreement
State, i.e., has assumed authority from the NRQ for regulating activitivs involv-
ipg radioactive materials such as'the low-level waste burfal ground. A trench
must be opened in order to bury the waste, but the trenches are closed and
marked after burial, The seiswmic standards (design basis earthquake) you speak
of were being applied in our evaluation of new structures associated with the
reprocessing plant, not the low-level waste burial ground. The enrthquake postu-
lated by this criteria (20% of the acceleration of gravity) would not affect the
confinement of the burial ground. In the extremely unlikely cvent an earth-
quake were to occur in this area, it would occur on the Clarenden-Linden fanlt.
This fault, at its closest point, is 23 miles from the burial ground. There would
be no dangers of exposure from the low level waste buried in the trenches from
such an earthquake. Tremors that would be experienced at the site should not
affect the Integrity of the trenches.

You nlso inquire about the alternatives and costs for rclocating radioactive
wastes buried at the site if there is an environmental danger. Operation of the
gite to date bas resulted in no environmental danger or hazard to the public
health and safety. During the late 1960's and early 1870's water accumuliated
in trenches in the north burial area, In Mareh 1075 several of the trenches filled
and overflowed releasing small quantities of radioactlvity. The fow was esti-
mated at about one gallon per day. No significant increase in radioactivity in
local streams which drain the site was detected; however, NFS voluntarily
suspended operation of the site.

The operating and trench construction practices used during the early years
of operation in the north burial area in conjunction with the site physioography
and hydrogeology appear to be the principal factors for the seepage. Water
infiitrating the trench cap collected in the volds between packnges and the
rate of infiltration through the cap was probably higher than the surrounding
andisturbed soll. As the packnges decomposed and collapsed, the trench cover
settled and cracked and further increased the infiltration rate. The low perme-
ability of the surrounding geology prevented lateral movement of water from
the trench. Eventually the trenches filled and overflowed. (Similar problems
have not been detected in the mew south burial area where improved capping
and cap compaction procedures are used which retard water infiltration.)

Subsequently, NFS requested and obtalned approval from the State Depart-
ment of Environmental Conservation to pump liquids from the trenches to a
holding lagoon. Since March 1975, the liqulds have been processed through a
low-level waste treatment system and released. The results of n State study
regarding the site concluded that the continuous discharge of untreated trench
wnter from the site would not produce a ugtatistically significant” henlth effect.
Since the trench water is processed through a low-level waste treatment system
the estimnted doses are even lower than those resulting from release of untreated
trench water. (A copy of this paper is enclosed.)

The lcensee and State have conducted environmental monitoring programs
at the sites since the early 1080's. The routine State program consists of collec-
tion of samples from natural streams, wells, springs including drainage and
seepage from the site, and vegetation nnd farm products in the aren. The 1974
Annual Report of Environmental Radiation fn New York State indieates “*The
samples of surface water taken from around the NFS burial site continued to
show no major source of underground migration of radionctivity from the burinl
gite, The data from the firat three months of 1075 indicated seepage of radin-
activity ott of the surface cover over trenches No. 3. No. 4 and No. 8. Thig
peepage wns visually evident in March 1075. It wns necessary to pnmp down
trenches Nn. 8, No. 4 and No. 5 to prevent wnter from continuing to seep or
phyaieally break through the cover over the trenchea nt the lowest points.” The
State monitoring reports for 1975 show detection of 10w lovels of radinnctivity
resulting from release of trench water.

7-203—77—8
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There has been an extonsive evaluntlon of the environmental aspects of the
West Valley low level burlal gronnd, NYSERDA has n current atudy being con-
ducted by Damea and Moore, EPA has also funded a atudy by the New York
State Geologic Survey. ‘

Removal of the waste from the trenches may present greater hazards and
potential covironmental releases than leaving the waste in place and tnking
appropriate correctlve action (e.g., pumplng trenches dry, recapping, grading,
and cstablishing a vegetation cover), Such actlons are belng taken to improve
slte operations, A recent roport of the Natlonal Acndemy of Sciences emphasizen
that removing the waste may pose more hazard to man and his environment
than leaving the waste in place.

e understand that NFS does not plan to reopen the low level waste burlal
ground at this time. Please let us know if we may be of further assistance In

this matter.

Sincerely,
WrrriaM J. DIrcks,
Assistant Excoutive Dircctor for Operations.
TABLE 1,— NFS REM OVEREXPOSURE!
Whola body Skin Extramities
Total Total Total
Yoar Number parson- Number skin-  Number hand-
reporied exposed Range rem oxposed Range rem  exposed Range rem
1966..cucn--- 0 0 0 0 0 0 ' 0 0
1967 cnennn-- 0 0 0 0 0 0 B 19-31 145
1968.. .o 4 3.1-3.4 13 4 1.7-9.8 35 3 19-44 173
1969......... 1 3.2 3.2 3 1,7-8.1 24 B 19.5-30.2 190
1970..... 12 3.20-7.65 a1 & 1.6-10 19 9 21-50 221
1971......... 2 8-9, 17 1 10.1 10.1 1 45 45
19720ccinnse. 0 0 0 0 0 11 750 190
19 diriveccicemcccnenaaan L

1 Umits: Whole body 3 rem, skin 7.5, oxtromities 18.75,
1 Not confirmed.

TABLE 2.—SUMMARY OF WHOLE BODY EXPOSURES TO EXTERNAL RADIATION RECEIVED BY INDIVIDUALS AT
NUCLEAR FUEL SERVICES, INC., WEST VALLEY, R.Y.

Number of estimaled accumulated remodses In each of the following ranges

fotal Total over
Calendaryear 0-1.24 1,252 2-3 34 45 56 6-7 7-8 B-9 9-10 10-12 monitored  1.25 rem

234 19 35 21 37 26 23 23 Y A 420 186

465 108 50 34 19 20 20 20 30 18 116 800 335
B30 189 123 67 37 27 28 29 28 20 122 I, 400 570
646 124 8 59 31 23 11 8 3 L R 1,000 354

1 Nona exceeded 12 rem whole body.

I also appreciate your emphasis throughout your statement on the
impact of this operation on the surrounding community. You have
documented that very well.

I think this needs to be kept in mind constantly as we consider the
necessary new cnergy developments of all kinds that the present en-
ergy situation requires. :

T might say that in the last year or two the Science and Technology
Committee has devoted o great deal more attention to community im-
pacts in conncetion with energy legislation. Written into much of their
legislation are comprehensive procedures for dealing with that, but 10
vears ago when this plant was put into place there apparently was very
little consideration given to that sort of thing.

Mr. Losoine. Yes; I think that is true. I do not want to mislead
tho subcommittee into thinking that there is any degree of panic in
that community. '
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In fnct, it is exactly the opposite. There is a great deal of cnlm in the
community, With rospect to the health issue, for example, the school
prineiqal has told mo that in every incidenco of records that are ke&i;
normally by a school, they have fewer health problems than would
the norm,

They are ieally amazingly stable and calm in the face of being
looked at by outsiders as something of n weird place. They have a Jot
of experiences where folks are driving by looking for two-hended
cows, and all sorts of unusual phenomena,

In fact. it is a vory peaceful, delightful little community, in a very
rural setting,

They ave focused more on the ecconomic part of the issues than on
the environmental/health part sinply because they nnderstand the
cconomic isstes betler than the environmental/health issues.

As n community, I think the way they have expressed their attitude
to me is, “We expeet vou to take responsibility becanse we do not un-
derstand the health issues.” And by “me,” T do not think that is just
one person, T think they mean the licensing ageney and the State that
promoted the project.

Mr. Browy. Mr. Waller, do you have any questions or comments?

Mr. Warker. No; Mr, Chairman,

Mr. Browx. Mr. Spensley, do yon care to ask any questions?

Mr. Seexnsuey. No thank vou,

Mr. Browx. Thank you very much, Mr. Lundine, Your testimony is -
very much appreciated.

Mr. Luxpive, Thank you.

Mr. Brews. Our next witness this morning will be a repeat perform-
anco by Mr, Monte Canficld, Jr., Dircctor of the Energy and Ili/Iinemls
Division of the General Accounting Office, who is going to provide us
with the Jatest report of that esteemed organization.

We appreciate your coming back this morning, Mr. Canfield.

STATEMENT OF MONTE CANFIELD, JR., DIRECTOR, ENERGY AND
MINERALS DIVISION, GENERAL ACCOUNTING OFFICE

Mr. Canrreep. Thank you, Mr. Chairman.

Mr. Chairman, I will proceed as far as I can. The last 24 hours, I seem
to have picked up some sort of a stomach bug, having nothing to do
with radioactivity, and I may not be able to stay with you the whole
time, but I will carry on here, and T am sure that Mr. Carlone can com-
plete the statement 1f 1 eannot.

Mr. Browxs. We appreciate that very much.

Mr. Caxrieen. We appreciate the opportunity to be here today to
disenss, in connection with H.R. 6181, our report entitled “Cleaning
Up the Rezmains of Nuclear Facilities—A Multi-Billion Dollar Prob-
lemP—LEMD-77-46, June 16, 1977.

Wao are issuing this report todny. When we learned of H.R. 6181 and
these hearings several wecks ago, we were immersed in an evaluation of
Tederal efforts to clean up nuclear facilities. Our schedule called for
reporting on this evaluation several months from today. However
so as to maximize our contribution to this hearing, we have accelera
our work, and, in some areas, reduced its scope in order to issue our
report. We feel, however, that our report deals with the issues in
enough detail to be useful. :
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As with every industry, nuclear facilities and o(tui pment may be shut
down, roplaced, or bocome obsolete. Cleaning up the remains of nuclear
activiticg, however, presents special problems because of radioactivity
and contamination which ean endangor public health and safety. Some
radioactivity ramnins hazardous for thousands of years making final
and absolute disposal at best a difficult and expensive task.

In short, the problem of protecting the pui)lic from the hazards of
radiation lingering at innctive nuclear facilities necds TFederal atten-
tion if u strategy Tor fAnding a solution is to bo developed. A strategy
to cloan up these privately and fedorally owned nuclear facilities,
which continue to accumulate, cannot be developed until basic ques-
tions on the magnitudo of the problem, such us costs, radioactivity, and
timing have been answered.

Responsibility for cleaning up inactive nuclear facilities rests pri-
marily with two Federal agencies, with additional help from a third
and the 50 States:

The Energy Research and Development Administration is re-
sponsible for disposing of, or decommissioning, the radioactive
facilities 1t owns. '

The Nuclear Regulatory Commission is responsible for regulat-
ing private users of nuclear materials, including powerplants,
uranium mills, and processors of nuclear fuel.

The %0 States have traditionally been responsible for control-
ling the hazards of using accelerators and radium.

The Environmental Protection Agency has overall responsibil-
ity for issuing standards for the protection of the environment
from all sources of radiation. But to do this, it must have coop-
eration from tho other two ngoncies identified.

Rediation is encronching on man’s_environment. Radiation has
become a household word with almost daily news of its dangers. FFor
example, the press and testimony before congressional committees
discuss radiation hazards associated with high-level radioactive waste
using highly charged words such as “impossible solutions” and
“doomsday 1ssues.”

The two types of hazards that conld be involved in cleaning up a

nuclear facility are induced radioactivity and surface contamination,
Induced radioactivity results from a nuclear reaction and is embedded
in the equipment or material coming into contact with the nuclear
reaction. This induced activity can remain dangerous for thousands
of years. For this reason, a structure containing induced radioactivity
should be dismantled at some point in time before deterioration of
the structure begins. This is essential to preclude radioactivity from
entering the environment. )
_ Surface contnmination results from facilities or equipment coming
into contnet with radioactive material. As opposed to induced activity,
materin] having surface contamination ean often be clenned up by
scrubbing and washing. )

In the jargon, the words decontamination and decommissioning are
often nged in discussions of disposing of nuclear structures. Decontam-
ination denotes the process of cleaning up surface contamination.
Decommissioning indicates the closing or shutting down of a facility
with some actions taken to prevent—at least temporarily—herlth and
safety problems. Tt does not necessarily denote a final and absolute

solution.
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There are various types of nuclenr facilities that comprise the de-
comunigsioning problem, including renctors, nuclear fuel {abrication
facilities, uranium mills, nuclear fnel reprocessing plants, and

aoccolerators.
TIHE ENERGY NEREARCI AND DEVELODPMENT ADMINISTRATION

ERDA has not peid enough attention to its facilities that arc now
obsolete. It has nol compiled relevant details of the facilities it owng—
chsoleto or oporating—which would permit it to assess the magnitude
of the decommissioning problems they pose. .

Funds for decommissioning have been used for several specific
projects. One project involved sites used 20 to 30 years ago to develop
the first atomic bomb and for other early nuclear projects. These sites
had been released for unrestricted use by the nqml public. However,
a concontrated offort is being made now to identify any of these sites
the. are still contaminated and to do what is necessary to eliminate
remaining hazards. o

Meanwhile, ERDA's facilities in need of decommissioning have
been accumulating. Reliablo estimates have not been made but it seems
»robable that the cost to decommission federally owned nuclear facil-
1ities will run into billions of dollars, '

In a memorandum to the Office of Management and Budget, ERDA
estimated it would cost 325 to $30 million & year for the next 100
vears—or n total of $2.5 to %3 billion—to decommission just those
facilities that are now excess. However, we o not believe this is a
credible estimate because:

ERDA does not have suflicient data to support this estimate;

ERDA does not have the information necessary to assess the
magnitude of the problem posed by its excess facilities:

ERDA lacks similar information for its operational facilities;

An ERDA. conf{ractor estimated in 1972 that it could cost as
much as $4 billion to decommission the largest of ERDA’s 26
facilities alone (exclusive of waste) ; and

ERDA has not developed cost estimates for disposal of 71 mil-
lion gallons of high level waste it has. The disposal of 600.000
gallons of high level waste at West Valley, N.Y. has been esti-
mated to cost as much as $565 million.

THE NUCLEAR REGULATORY COMMISSTON

Almost a quarter of a century has passed since commercial nuclear
activities hbegan, and NRC has done relatively little to plan for and to
provide guidance for decommissioning commercial nuclear facilities.
Studies sponsored by NRC on nceeptable alternative methods to de-
commisgion are several yvenrs from completion. Tt does not require
owners of nuclear facilitics—except for uranium mills— to develop
plans or make financial commitments to ecover the cost for futuro
decommissioning,

Consequently. the trie cost-of nuelear power is not being reflected
in the cost to the consimer of nuclear power, Without this financial
commitment, the Federal or State governments can he asked to pay
for problemns that rightfully should be paid by private industry.,

Situations whera this has happened. or may. have already arisen.
For example. the Federal Government. will pay abont £85 million to
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cloan up residues from inoperntive uranium mills that were privately
owned. Also, as much as $600 million may be neaded to decommission
a qrivatoly owned nuclear fucl reprocessing plant at West Valley,
N.Y.

The State government is legally responsible for cleaning up the
plant but has asked the Federal Government for assistance. In a case
at Clinton, Tenn., the Federal and State governments shared the
cost—approximately $110,000—to decontammate o facility that the
owners walked awny from in 1971,

A conferenco of State officials has recommended that States protect
themselves from financial loss should a company not be able to pay to
decommission its activitics. However, only seven States require some
some form of bonding or advance accumulation of funds for
decommissioning. .

Although cost estimates to decommission Frivatc facilities have not
been developed by NRC, a recently completed study by a private
organization estimated the cost to decommission a commercial nuclear
reactor to be as much as $39 miilion. No cost datn, except for wide-
ranging estimates, is available for decommissioning other facilities,
such as uranium mills or fuel fabrication plants.

MAJOR QUESTIONS DO REMAIN UNANSWERED

Thus far, T have tried to highlight first order questions which, un-
fortunately, have not been answered by the responsible Federal
agencies: _

TTow much will it cost to decommission nuclear facilities?
Wlhio will pay these costs?
How many facilities nced or will need to be decommissioned ?

T will now discuss other important questions which must be an-
swered to develop an acceptable decommissioning strategy.

ITOW SHOULD COMMERCIAL POWER REACTORS BE DECOMMISSBIONED?

NRC permits three alternatives for decommissioning a power re-
actor. Two of these alternatives call for either “entombing™ or “moth-
balling” a reactor and then providing perpetual security, radiological
surveys, and maintenance of the facility.

These alternatives are questionable because of the perpetual cus-
tody feature. The third alternative NRC permits is total dismantle-
ment as soon as the reactor is shat down. A serious disadvantage of this
n]]ternntive is the radiation hazard to ihe workers doing the disman-
tling.

The most feasible approach seems to be a combination wherein the
renctor is permitted to “cool down” for 70 to 100 years and is then

cdismantied.
WINLIL CURDNENT RADIATION STANDARDS CITANQAE?

There is a historical trend for inereased conservatism in radiation
standnrds. These standards play a major role in determining the
ground miles and procedures for decommissioning a facility. If the
trend continues, the rules that we now use to govern decommissioning
might. be considered unsafe vears from now.
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WIHAT DOES THE FUTURE HOLD FOR NUCLFAR POWER AND
DECOMMISBIONING 7

Until recontly, the role of nuclear power as an electrical generating
source for the future has been n cloar and unchallenged Government
policy., Light-water reactors, and then brecder reactors with their
ability to replenish their own fuel, have been viewed as long-term,
almost perpetual, energy sources.

The President is now trying to implement an cnergy program that
would chango the future of nuclear power, It is his policy to (1)
dofor the U.S. commitment to advanced nuclear technologies that are
based on the use of plutonium and (2) use more of the current light-
water reactors to meet our needs.

Light-water reactors require a supply of natural uranium. How
much natural uranium exists is a major question that, when answered,
dictates the viability of light-water reactors as any energy source.
Estimates of U.S. uranium resources range between 1.8 and 3.7 million
tons. This amount of natural uranium could fuel about 250 to 500 large
light-water reactors for 40 years.

Sixty-four reactors are now licensed to operate. The number that
will bo operating in the future is, of course, speculative but estimates
for the number expected in the year 2000 range from less than 200 to
soveral hundred moroe than that.

Obviously, use of light-water reactors cannot be expeeted to con-
tinue indefinitely. If another generation of nuclear reactors cannot be
developed or is not needed because another energy source, such es
solar energy, has bren introduced, the end of light-water reactors could
also be the end of the commercial nuclear power industry.

The possibility of this industry ending raises questions as to whether
there wiil be nuclear-related organizations, nuclear equipment, and
individuals expert in the nuclear field that would be capable of deal-
ing with the decommissioning and decontamination problems that
could remain for about 100 years after the last reactor is shut down.

- CONCLUSIONS AND RECOMMENDATIONS

The problems that nuclear-related operations leave behind are in-
creasing because of the expansion of nuclear technologies. ERDA has
accumulated a large 1.umber of excess facilities which will involve a
monumental cleanup effort. At this point in time, it lacks the neces-
sary information to cven pian this task. It does not know the radia-
tion and contamination problems at its facilities, the decommission-
ing methods that should be used, the corresponding costs, or prior-
ities. ERDA has begun to gather this information at one of its reser-
vations, but this is only the beginning. '

Whilo elimination of these excess facilities is important, it is also
important that ERDA begin to consider and plan (Ic’n decominission-
ing in all future projects. This requires that decommissioning costs
be recognized at the outset of a project.

Similarly, NRC, which has responsibility on the commercial side,
has not developed cost estimates, acceptable methods. or standards
needed by industry to plan decommissioning or disposal of their facil-
ities. NRC has not paid much attention to one of the biggest problems
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that may confront the public in the future—that is, who will pay the
cost. of decommissioning nuclear power veactors, It hns not made any
plans or cstablished any requirements for advanced accumulation of
funds for decommissioning reactors ov any facilities it licenses, with
the exception of uranium mills,

e believe the cost of decommissioning should be paid by the cur-
rent beneficiaries, not by future generations. Just ag ERDA should
consider decommissioning costs in its projects, private companies have
an obligation to accumulate funds for decommissioning during the life
of their projects. NR( should make advance planning for decom-
missioning mandatory ut the time of licensing, including provision for
funding,.

1f the States are to maintain their responsibility over sclected
nuclear activities they must be made aware of the problems with
decommissioning and he encouraged to adopt Jegislation that will as-
sure that proper decommissioning and deconfamination is earried out.

Answers to basic quoesticns are missing which preclude developing a
strategy for solving a problem that we are losing ground on. The
solution may very well be expensive—but the expense should be known
so that it can be planned for and paid for by the responsible parties.

In our report, we make several recommendations to ERDA and
NRC nimed at developing the necessary information to help answer
these questions.

Although the task of cleaning up the present problem and prevent-
ing future problems will involve n concentrated effort by all those in-
volved, the Federal sector must lead the way and set the example. In
the past, the Federal Government has been shortsighted in its appreach
to solving decommissioning problems. The Federal agencies must now
view decommissioning with an eye toward the future, particularly
in the areas of financial responsibility, radiation standards, and capa-
bility to perform the needed decommissioning tasks.

IT.R. ¢181 directs ERDA to comprehensively study decommission-
ine. The study should provide basic information needed to develop a
strategy tosolve decommissioning problems.

RECOMMENDATIONS TO TITE CONGRESS

Because of the magnitude. cost, anc. time already lost. the Con-
gress should designate one lead Federal agency to approve and monitor
an overall decomissioning strategy. |

T.RDA should continue its rescarch and development. efforts aimed
at finding alternatives for decommissioning and recontamination of
nuelesr facilities. However. we helieve NRC is uniquely suited for the
lead role because of its charter to independently regulate commercial
nuclenr activitics to assure public health and safety.

This position is censistent with n previouns GAO report and testi-
mony wherein we advoeated independent nssessments by the Commis-
sion of cortnin ERDA operations.

Tn addition. placing this responsibility with the Commission wonld
in onr view add to the credibility of Federal regulation over nuclear
energy.

Mr, Chairman. this concludes my prepared statement, We wounld be
elad to answer any questions you may have at this time.
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I wounld liko my collengues hore to introduce themselves to you.
in case 1 have to leave.

Mr. Browx. O we would he happy to have them do that.

My, Mysrewiez, My nameis Carl Myslewicez.

Mr. CartoxNe. My name is Ralph Carlone. I am an Associate Di-
rector in the Energy and Minerals Division.

Mr. Howanrn. I am Jim Howard, Assistant Dircctor of the Energy
and Minerals Division.

Mr. Brow~. Weo appreciate vour being here.

Mr. Canfield, T want to say to you that your statement is extremely
valuable, and I think it points to one of the more significant problems
that may faco the Congross, a problem which will become increasingly
important in the very near future,

T have not had a chance to review your report dated today, which I
assume amplifics on your statement, but I rather imagine that it is
going to be o best seller in the halls of Congress as the Members he-
come more aware of the need to become informed about some of the
problems in the nuclear field.

Mr. CanFieLp. We certainly wish we could have handed it to you
sooner, but we were still printing it 1nst night at 10 p.m.

Mr. Browx. I recognize the fact that you speeded up your schedule,
and wo are very grateful to you for doing that. It is particularly
appropriate. I think, to have it available at & time when the attention
of the Members of the Congress is going to be focused very strong| Y
on nuclear problems in connection with the ERDA authorization bill,
which may como up next week, and with the breeder reactor 1ssue,
which will cause many Members to want to inform themselves more
fully about all aspects of the nuclear situation.

I am a little surprised, perhaps shocked is & better word, at vour
statement that present procedures do not provide an automatic fund-

ing mechanism for the processes of decommissioning and decontami-
nation.

I think that this is such a simple and logical extension of the normal
practico of private husiness to set up sinking funds and take other
economic steps to insure the availability of funds to meet any down-
the-road problems, that it seems almost unbelievable that something
has not been done along this line in the field of decommissioning of
nuclear plants.

Arve von eonfident that that <ituation is ag had as von presented it
here?

My Caxrieen, Tamafraid it is,

I wonld like iny colleasaes to spealc in more detail on this,

Part of the problem is thot when you are lnoking 40 vears, 100 years
down the road. decommissioning does not Took ferribly expensive,
Also, when veu lool at the total cost of decommissioning versus the
total eapital cost of a plant, decommissioning looks like 1t is just not
going to cost all that much. The problem is. we do not know what it is
oing to cost.

Tn nddition we did not find many organizations setting aside money
and allowing it to accummulate to pay for future decommniissioning.
Perhaps Mr. Carlone could elaborate on that. '

Mr. Carlone?

Mr. Cantoxe, That is tvne. Mr. Canfield, except for the uraninm
milla, NRC has vecently started requiring nga condition of the license
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that uranium mill ownors set up a bonding arrangement to assure
finnucing for cleaning up the facilities once operations have ceased.

But I think, ns you stated, Mr, Chairman, the simple matter of the
fact is that provisions have not. been made for accumulating funds for
cithor nuclear reactors under the auspices of NRC or for the Govern-
mont-owned facilities under ERDA. _

Mr. Browx, I presume that they are following normal acconnting
practice forsetting up depreciation accounts?

Mr. CARLONE. Yes, o . '
Some State rate-setting commissions, as part of their accounting pro-

cedures, recognize decommissioning costs, but the money is not being
set nside to take enve of the problem in the future.

Mr. Brows. I am even more surprised that ERDA has not pro-
aressed further itself in setting up plans and procedures for its own
facilities. .

I do not expect vou to be able to answer the question of why that has
occurred. but Dr, Liverman, who may be able to shed some light on that,
will testify a little Inter.

I suspeet that part of ERDA’s problem has been tl.at the Congress
has not given them much of an impetus to go ahead with that.

Would you speculate on that situation?

Mr, Carrovr. I will speenlate. o
I think ihat is part of the problem. I think funding is part of the

problem. As we mentioned in our report, we are talking about numbers
that ranwe from $25 to $30 million a year, over a 100-year period. or a
total of $2.5 to $3 billion. We have some concerns as to whether that will
he enough.

Mr. Browx. Mas yvour study made any recommendations with regard
to legislation to approach this problem?

Mr. Car.oNe. Nos we have not. :

Mr. Broww. Has yovr study recommended any time frame in which
von think resolutions should be put in place?

AMr. Cartoxe. We think that the studies, as recommended in the bill
which is before this committee now. should be started with haste.

Mr. Canrrerp. The recomimendation in our report for NRC to be the
Tead ageney in the decommissioning area would require legislation.
NRC has no authority now over KRDA facilities, Tt would require
irericlation to eive them auibority over ERDA facilities.

When I testified 3 or 4 weeks ago on the question of health and safety
and safeguarding of speeial nuclear materials, we made a similar ree-
ommendation which wonld require lecislation to give NRC authority
as o lead ageney for oversight authority.

This raieed the issne of whether that meant NRC would license
ERDA’s facilities. We argned that #f does not necessarily mean licens-
mg. It means supervision.

Mr. Browx. You raised a very intriguing point when vou pointed
out the possihility of the nuclear industry being phased out over some
finite period of time.

I do not think any sorious thought has been given to this possibility,
vet all of oar planning, which now extends well past the beginning of
the next cemunry, contemplates the possibility of other sources of en-
ergy whizh might require the phasing out. of the nuclear industry, or
at Teast putting it in jeopardy, if we had other.more attractive sonrces
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of encrgy, particularly sources for generating electrieal power such
ns the fusion process,

Considering the half-life of the high-level radionctive wastes, it
would seem to me that this is possibly a much more serious problem
than wo had thought. A thousand years down the road, we may have
hugo repositories of high-level radionctive wastes, yet we may be into
an era in which we really do not care about n nuclear industry any-
more.

Mur. Caxnrieln. Yon will certainly lose all of the private interest in
the nuclear area which makes it very obvious that the Government is
going to end up performin% and {mying for decommissioning. I think
it is a very sobering kind of problem which has not been given a great
deal of attention. :

Wo appreciate your picking up on it.

Mr. Browx. Dr. Colglazier, do you have any questions? .

Dr. Cotarazier. I will just ask one,

I see in your study that you mention the cost estimates of the
Atomic Industrial Forum which they have reported recently.

Did vou have a chanceto evaluate those?

Mr. Canrrewp. No; we did not evaluate them. They are in our re-
port because they are the only ones that exist. We had to get an esti-
mate from somewhere, but we did not have n chance to evaluate it.
There is not much literature in the area.

Mr. Browy. Do you have any idea based upon the work done in
preparing your report, as to the reasons why we do not have better
cost estimates for the impact of decommissioning and decontamination
programs? It scems to me that it would be an almost inevitable part
of any program, that there be some estimate mude on this probiem,
and that seme rudimentary plans be made at least to take eare of it.

Now, T do not want to assign or attribute any malign motives to
anyone, but is it conceivable that fear of the impact of these costs on
nuclear power rate structures, or some cause of that sort, might have
been behind this failure to do a better job?

Mr. Caxrierp. That would be almost pure speculation on our part.

I think part of the problem which we ulluded to in previous dis-
enssions on West Valley is that you get a domino effect. I you do not
know the nature of the problem, how important it is you do not know
what criteria to establish, and consequently what standards would
come from that criterin—then you just keep rolling off in a domino
cffect, one after another. You cannot get to the cause. Since nobody
has really tried to develop a basic, fundamental understanding of
what the scope of the decommissioning problem is and liow much it is
likely to cost. then vou just cannot get there from here.

Tho other thing is, if vou are in the private sector, there is very
littlo impetus to worry nbout costs which are going to occur 40 to 100
vears from now. Tf you disconnt the 21st century at. any reasonable
discount, rate by present economic standards, it is not worth worry-
ing about.

When vou look at what von think the decommissioning cost is
likelv to be relative to the curreni capital cost, it looks so small and
piddiing today that vou just trust in clairvoyance and pray a lot.

Mr. Browx~. Would that lead you to the conelusion that conventional
economie analysis may not be the best way to approach this?
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Wo have appronched a lot of things with conventional economic
annlysis that I think wo cannot aflord to continue to do.

Wo have to have a new svstem of acconnts when we look at some of
these things which go far beyond the normal ideas of what constitutes
amortization, We need to develop a system which takes into necount
future generations and the problems of future generations,

Mr. Brows. Conventionnl cconomics would tell yon when you are
looking at the cost of something way down the road, that you can put
aside a dollar and it will cover almost any conceivable cost, com-
pounded annually at 6 percent interest, a couple hundred years from
now. And yet that very fact may lead people to avoid putting aside
the dollars which are necessary to do it.

Mr. Caxriewp. Exactly. _ .
T think it is an extremely serious problem if vou assume that there

is some possibility that the current nuclear industry may not exist
within the time frames that we are talking about. _ .

The point was raised in the testimony that a particularly difficult
problem is that it is not clear as to how you meintain the infrastruc-
ture necessary to even solve the problem within the Federal Govern-
ment for an encrgy source which might not be all that prpular at that
point in time.

TTowever, if we go ahead with breeder reactors and fusion and fusion
proves to be a suecess, then you might have a whole different ballgame.

Mr. Broww. T personally have o great deal of confidence in the
technienl eapabilitics of the people at ERDA and the other agencies
to develop an analysis and solntions for these problems,

We have some of the most competent scientists in the world involved
in this.

Any contemplation of this problem on a systems analyvsis basis
would lend tc the determination that there must be some reason,
which we have not vet identified. that these solutions have not been
developed. The kindliest interpretation is that the scientists assessed
these problems as all heing fairly simple and easv to solve. and
thought that tha time was ample, and. therefore, have not given them
the priority necessary to go ahead with solutions.

T think this may be a mistalke in judgment,

Mr. Caxrrenn. We certainly did not find stupidity involved. in any
8ense. -

We simply found that those are problems for the future. and
people are not worrying about them.
~ Mr. Browxy. In the interest of time, and your delieate copdition. T
am roing to defer further questioning, but we will want. to keep in elose
toneh with you on thiz matter.

We very much appreciate your help.

My, Canrrerp. We will be happy to work with your stafl on any
detail, as you like. ,

Mr. Piroww. Thank you.

T want to thank your colleagues again for coming.

Mr. Cantone. Thank you.

AMr Prows. T will ask Mr. Wirth if he will take the ehair fempn-
revilv while T go over to the Rules Committee on i couple of other
hiti<. and he will introduce the next witness.
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Mr. Wirrir. Thank you, Mr, Chairman. o

Qur noxt witness is Mr. Richard Jones, commissioner of the Con-
necticut Public Utilitics Control Authority.

Mr, Jonesf ) . _

Mr. Jonge, welcome and thank you for being with us. It is my under-
-standing that the State of Connecticut has considerced this 1ssue in a

rate case.
Ts that correctf

STATEMENT OF RICHARD 0. JONES, COMMISSIONER, CONNECTICUT
PUBLIC UTILITIES CONTROL AUTHORITY

Mbr. Joxes. That is correct.

Mr. WirTH. You can therefore enlighten us with the benefit of your
experience and knowledge.

Mr. Jones. Mr. Chairman, I would like to apologize to the com-
mittes and particularly to the reporter this morning for not having
prepared copies of my statement, but I would be happy to provide
w}u]\tever additional cepies and documentation the subcommittee would
wish.

Mr., Wirre. If you could leave at least one copy with us, we could
manke the appropriate copies.

Mr. JonEs, Fine, - .

My name is Richard Jones, and I am here today in my capacity as
one of the five commissioners of the Connecticut Public Utilities Con-
trol Authority. The Authority is the regulatory body in Connecticut
which has jurisdiction over the generation, transmission, distribution,
and sale of electrical energy within the State.

Connecticut is strongly committed to the nuclear generation of
electricity. The Connecticut Yankee plant, put into service in 1968,
was one of the first commercially oFerated nuclear plants in the coun-
try. Since that time, two other nuclear plants have been built and put
into service: Millstone I in 1970 and Milistone II in 1975. Millstone
nnif No. IIT is now under construction and expected to be completed
in 1982.

ATl told. the current nuclear capacity of plants in Connecticut totals
2,065 meaawatts, of which approximately 1,450 megawatts is directly
owned by Connecticut utilities.

On the average, over the last 6 months, 49.65 percent of Connecti-
cut’s electrical needs were met by nuclear generation. The proportion
ranged from a low of 40 percent in November of 1976 to a high of 60.0
percent in March of 1977. '

The Authority was invited to testifv today econcerning its treatment
nf anticipated decommissioning costs associated with nuclear plants
in recent rate case decisions, specifically the December 1976 decisions
involving the Hartford Electric Light Co. and the Connecticut Light
& Power Co. ‘ '

In those eases the companies proposed that we recognize a negative
net salvage value with respect to their nuclear plants and that
the negative salvage value be incorporated into depreciation rates over
the remaining lives of tha plants.

Negative net salvage ocenrs whenover costs of removal exceed the
gross salvage receipts. For deprecintion purposes, this means that the
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company must recover not. only its original plant costs but an addi-
tion amount equal to the difference botween the cost of removal offset
by the salvage receipts.

It is clear that this will bo the case in the decommissioning of nu-
clear powerplants, regardless of the decommissioning method chosen.

It is important to noto that negative net salvage is neither new, as a
concept for regulators, nor is it unique to nuclear plants. It has been
arguod that the retirement of conventional fossil-fuel plants, pipelines
that have to be removed or neutrali:ed, and even telephone poles will

nire similar treatment.

nce the concept of negative net salvage is accepted one must ad-
dress the costing alternatives: Who will pay the cost and when? Ex-
pensing the cost of decommissioning, when it occurs, or financing it
at that time offers the advantage of accurate cost information. How-
ever, it does not allocate the costs involved to those who benefited
from the plant, that is, those who consumed the energy it produced.
- The other alternative is to assume a cost to deccmmission, the neg-
ative salvage cost, and to allocate that cost among custecmers during
the life of the plant. Doing so allocates costs prorer]y to those who

benefit but relies on tha least accurate data in so doing.

The absence of relinble cost data is a serious problem. Obviously, no
commercial sizo nuclear plants have been decommissioned to date.
Some smaller, experimentsl facilities have been retired and per kilo-
watt costs to decominission have been developed, or at least estimates
have been developed.

The relevance of these data is open to debate beeause of the meth-
odologry utilized and the number of observations involved. Thus to-
day. the regulator is faced with estimating costs that will be incurred
20, 80, or 40 years into the future. Despite the difficulties inherent in
estimating costs the Authority deemed it to be preferable, because the
cost of retirement of the plant was properly allocated to those
customers who benefited from the plant’s output.

In the recent rate cases, referred to carlier, the Authority consid-
ered estimates of the costs of mothhalling, entombment, and site res-
toration. I have listed them in order of increasing initial cost.

I am assuming that the subcommittee is familiar with these terms,
and I will not take up the subcommittee’s time to dafine them.

We based our calculations for ratemaking purposes on mothballing,
with its lowest initial costs, because of two priucipal factors: '

(1) A1l the plants in question are located on a single large site. It
was assumed by the Authority that future plants would be built on
that site. This means that security for the operating plants, present
and future, can provide for much of the sccurity needs associated

with the mothballed plants.

* (2) The rapid expansion of knowledge in this fieldl over the next
decade, which we assume will oceur, should provide for dramatically
improved estimates of costs to be utilized in future rate cases. At the
time of future cases, the Authority will be able lv adjust the deprecia-
tion rata over the remaining life of the plant to correct for the revised
cost. estimates. This approach to reviewing depreciation rates peri-
odically is known as the remaining life method and has been accepted
by the Connecticut Authority for ratemaking purposes.

In terms of cost, the Authority estimated that, on a composite basis,
10 percent of initial construction costs would be required to mothball
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the plants. This equates to approximately $31 per kilowatt of capac- -
ity, which is higher than most mothballing estimates but lower than
most estimates of entombinent costs,

I fully concede the lack of precision in our estimates, but suggest
to you that. the lack of precision is insuflicient justifiention to ignore
the obligation to provide for the inevitable costs of decommissioning.

I have also beon advised, and would like to mention at this time, that
to the best of my knowledge the portion of depreciation expensc
cluimed by n utility company and attributable to future decommission-
ingr costs 1s not accepted by the Internal Revenue Service as a deducti-
ble business expense, That means that, in essence, this depreciation
chargo is paid for with after-tax dollars, and I would question
whether that. is really consistent with the necessity for providing these
funds in the present for dealing with the future problem.

In reviewing the letter which invited the authority to appear today,
reference was made to the general subject of reprocessing, salvage,
and waste disposal. ‘

During the rate cases in question, the companies involved indicated
that in their opinion it was impossible for them to estimate the costs
of reprocessing, salvage, or waste disposal, and they proposed a zero
net salvage fizure be used by the Authority, and this was accepted.
This speaks also to the absence of roliable cost estimates and data.

With respect to the future, we see o very great need for more aceu-
rato data on costs and alternatives for decommissioning, reprocessing,
and waste disposal. Proposed H.R. 6181 seems to be a significant step
forward in developing the sort of data base which will become increas-
ingly important in the future.

Wo, therefore, support the proposal and urge its adoption.

Thank you.

Mr. Wirta. Thank you very much, Mr, Jones.

Have any other States had experience with this?

Mr. JonEs. I am not familiar with the experience of other States.

It is my belief that Massachusetts has taken a similar stance to the
one that we took in Connecticut, but I am not sure about other States.

Mr. Wirtir. Where did you go to try to figurz out how you wers
going to get a handle on this issue ?

Mr. Jo~zs. The concept of negative net salvage, as I pointed out,
was not new to us.

It had been rejected earlier by th- agency in Connecticut, not be-
cause of a conceptual flaw but because of the manner in which the
costs had been calculated. Therefore, we were familiar with it »s5 »
concept,

We took testimony in the rate case as to the estimates of consultants
engaged by the Authority, as well as engaged by the companies, as to
the possible range of costs that might be involved. It was based upon
thig testimony during the rate case that we developed the gencral
feeling that sbout 10 percent of the capital investment costs would
be nec_:gssary to decommission, cominrg to about $31 per kilowatt of
capacity.

. Mr “f_rrmr. You were doing the best you could, in terms of search-
1n% the literature and finding out what decommissioning might cost?

Ir. JonEs. Precisely.

Within the context of an adversary proceeding, which is really
not conducive to doing the best kind O‘F research,
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Mr. Wuertr, Oneo you start collecting that money, or the utility
starts collocting that money, what do they do with 1t?

Mr, Jonrs. To tha best of my knowledge, well, T can say that the
Authority established no escrow provision or no provision for car-
marking funds, in this ense any more than in any other depreciation
exponsc,

Presumably, the enterprises are continuing enterprises, and the ns-
sumption is that dollars set aside today ov utilized today wonld be
available in thoe future to be used for this purpose, but there is no
carmarking or escrow provisions at the present timo.

Mr. WnTir. There was a conscions decision not to do that?

Mr. JoxEs, T think that our view was that this was a deprecintion
expense, as other depreciation expenses, and we treated it similarly.

3ased on what I have heard here this morning, the Authority may
congider in the future whether such earmarking or escrow provisions
would really be the wiser course.

Mr, Wirtn. If o company just walks away from the whole issue,
somebody gets left holding that bag. _

Mr. Joxrs. Ho certm'n?y does, That certainly would present some
very serious problems.

Mr. Wirti. Mr. Spensley _
Mr. Srexstey. Mr. Jones, I have just one question. You indicated

that you reiectod the negative net salvage concept, that you were
familiar with it, Tas it ever been utilized in the State of Connecticut,
and is it unique to a nuclear facility?

Mr. Joxes. Tt has been utilized before in Connecticut with respect,
I think. to certain telephone company equipment.

It is certainly not unique to nuclear plants, and indecd, as T attempted
to point out, it is argned at the present time that this same condition
wil]i) apply to fossil fuel rlnnts, where the costs to remove the plant in
this dny and age will probably exceed the salvage value of the plant.

Therefore. it involves n negative salvage value, or a net expenditure
on the part of the company invaolved.

Mr. SpensLey. Thank you.

Mr. Winrit, Dr. Colglazier?

Dr. Corarazier. T have one question.

You chose the mothballing technique for estimating the price. Was
price the only reason you did not look at entombment or the prompt
dismantlement?

Mr. JJo~ves, We rejected total site restoration as being unduly ex-
pensive and unduly conservative based upon our limited knowledge.

Wa considered entombment. We considered mothballing. We adopted
a cost figure that falls somewhere in between the two, although we ac-
cepted mothballing. Our view was Inrgely colored by the facts that I
mentioned-—first, that the plants involved are part of a large site which
presumably will continue and will require survcillance and sccurity.

Secondly, we felt and assumed that the degree of expertise, the
amount of data that would be available. the procedures necessary would
hopefully be clarified significantly within the next decade perhaps,
and at that time, if we had erred, we would be in & position to correct
that situation well before the anticipated nseful life of the plant was
finished. '

Dr. Coronazren. Thank you.

Mr. Srexstry. I have one other question.
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Da you feel that the Connecticut Public Utilities Control Authority
would have any authority to require a nuclear facility within the
State to provide additional moneys to cover any costs of deconmnis-
sioning the facility afteritslife cycle?

Mr. Joxgs. Do you mean, Mr. Spensley, do we have the authority
to require the eserow provision ?

My, SeensLey, Yos,

Mr. Joxes. I think we do. T would see no problem with that.

Mr, Wirrn, Mr. Jones, what kind of public response Have you gotten
to the offorts of the Authority in looking at the long-term issue of
decommissioning ?

Mr. Joxkes. The offects of the Authority’s look at the long-term issue
have largely been ignored by the public., The public, quite normally,
I think, is much more concerned with short-term considerations and
what is going to happen to the rate next month.
| Mﬂr. Wirtn. You have not seen any increase in public concern about
this?

]Mr. Joxes. Not as a part of the rate case activity that has taken
place.

I would say that Connecticut citizens are concerned on & par with
the degree of concern of other citizens across the country.

Mr. Wirti. Were you surprised at that lack of interest? .

Mr. ].To.\'r.s. I do not know that I was surprised. I think it was about
normal,

Mr. Wirrit. Finally, would vou be interested in writing to the com-
mittee about your concern with the IRS, which you suggested earlier?

Mr, Joxes, T would be happy to, or to have someone more skilled
in those matters than I communicate with the subcommittee.

Mr., Wirr. Certainly. I think your experience is going to be useful
in other places as well. Perhaps it. is something that the suocommit-
tee would like to know about. and perhaps would communicate either
with the Committee on Ways and Means, or with the IRS directly.

Mr. Jongs. T would be happy to provide that information. (See Ap-
pendix. page 275.) )

Mr. WirtH. We would verv much appreciate it. and as you know.
the record will remain open for any other material which you might
like to submit that you think might be helpful.

Thank you very much for being with us. Mr. Jones.

Mr. Jo~es. It is my pleasure.

Mr. Wirrn. Our next witness is Mr. Howard Larson who is vice
president of the Atomic Industrial Forum.

We welcome you, Mr. Larson.

STATEMENT OF HOWARD J. LARSON, VICE PRESIDENT, TECHNICAL
PROGRAMS, ATOMIC INDUSTRIAL FORUM

Mr. Larsox, Thank vou, Mr, Chairman.

I appreciate this opportunity to be present at this subcommittee
hearing. T intend to outline the major findings of a recently published
Atomic Industrial Fornm-funded study on the decommissioning of
commercial nuclear power reactors.

My name is Howard J. Larson. and I.am the vice president, tech-
nical programs, of the Aiomic Industrial Forum.
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With me is Dr. Philip Gareett, the manager of the Forum’™ Na-
tional Environmental Studies Project, under whose direction the study
was comploted ; and Mr. James Smith, consulting environmental en-
gincor for the (ionernl Electrie Co.. who is n member of the con-
sulting industry task force that was formed to review the report.

Mr, Wwrri, Gentlemen, we ave delighted that. you are here,

My, Larson, T might add that if you would like to summarize your
testimony, it will be included in full in the record.

You may do whatever you feel would be the most helpful and ap-
propriate way to proceed.

Mr. Lanrsox. Our full report was more than 400 pages; when we
tried to summartze it, it came out to about 40 printed pages, and 1
have tried to summarize the summary, so maybe I hd better just
stick with what I have submitted.

Mr. WirTit. Fine.

Mr. Larsox. The title of the work I wish to address is “An Kngi-
neering Evaluation of Nuclear Power Reactor Decommissioning Al-
ternatives.” This investigation was funded throngh the Forum’s Na-
tional Environmental Studies Project (NESP) and was performed by
Nuclear Energy Services, Inc., a division of Automation Industries,
Inc.. Danbury, Conn. ‘

The principal investigator was My, Willinm J. Manion, president,
Nuclear Energy Services, Inc. ITe was unable to be here today due
to physical disability. ,

Mr. Manion has had some 20 years' experience in the nuclear in-
dustry, and more specifically, insofar as power reactor deconmmission-
ing experience, he has held the project manager position for two note-
worthy decommissioning programs.

One involved the entombment of the BONUS—hoiling nuclear su-
per-heat reactor—nuclear reactor 50 megawatts electrical-—in Puerto
Rico, and the other field experience related to the prompt and complete
dismantling of the Elk River power reactor—=a8 megawatts electrical—
Elk River, Minn.

In addition to Mr. Manion and his staif, the study benefited from the
participation of 14 industry representatives who served on 2 Forum
tnsk foree established to oversee this investigation. The study required
more than one year to complete.

While no large commercial power reactor has yet been decommis-
<ioned. there has been a broad experience with the decommissioning
of relatively small ones. In the United States alone, over 65 experi-
mental and demonstration reactors have been either mothballed, en-
tombed. or dismantled. Mothballing’ has been the most frequently
<elected mode of decommissioning in this country to date.

The Elk River facility is unique because it is the only nuciear power
reactor that has bren completely dismantled and removed from its
site,

Although the size of these plants is significantly smaller than the
commercial power reactors that huve been used as & point of reference
for this study, they have served to demonstrate the basic appronches
and technologies that might be applicable to future decommissionings
of much larger facilities,

In this regard. the primary purpose of this stndy wes to investigate
the feasibility and practicability of decommissioning large commercial
power reactors.
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The study addressed pressurized and hoiling-light water veactors
(PWRs and BWR's) as well as high-temperature uas renctors
(HTGR®). For ench of these three renctor types, the three primary
decommissioning alternatives und the two combination decommission-
ing alternatives that were evalunted are: mothbailing, entombing,
prompt removal Zdismantling, mothballing-delayed removal/disman-
thing combination, and entombing-delayed vemoval/dismantling
combination. i

The study's scope ineluded the followings objectives: Detailed de-
seriptions of the work procedures nind ond products; detailed estimates
of costs_including sensitivity and roliabifity analyses; deiniled esti-
mates of oceupational radiation exposures; the identifieation of gen-
eric onvironmental effects; and the identification and definition of
pertinent regulations and guidelines. _

The study is primarily an investigation of the generic aspects of
decominissioning and as such, it identifies the kinds of detailed infor-
mation that are required for evaluating power reactor decommission-
ing on a site-specific basis,

Because of t.lllc sigmificant differences that exist between the account-
ing and other financial aspects of individual utilities, and beeause of
certain site-specific variables, especially those of an environmental
nature, the study’s scope excluded economic analyses and detailed
environmental impact assessments. Nonetheless, much of the study,
while generic in scope, is direetly applicable or readily udaptable to
site-specific analyses.

From a regulatory point. of view, the objective in decommissioning
n power reactor is to place it in a condition which adequately protects
the public health and safety and which would eventunlly result in the
termination of the licensee’s responsibilities to the Nuclear Regulatory
Commission.

This objective ean be accomplished by a number of different ap-
proaches to decommissioning, which inc'ude mothballing. entombing,
removal/dismantling, or some combination of these primary modes.
Hence, termination of a reactor license can be achieved provided the
licensee demonstrates that the retired facility poses no radiological
hazard to the public.

At the outset of a decommissioning campaign, the reactor operating
license remains in force, which includes t'ie relevant technical speci-
fications, The licensee must continue comp!ying with these operating
license requirements from the point in time wﬁon the reactor is shut
down for the purpose of decommiss:o.ring until issuance of the pos-
sesgion-only license. A possession-only license allows a licensee's pos-
session of, but prohibits his operation - f, the ro~ctor being decommis-
sioned.

After completion of the decommissioning work activitics, certain
post-decommissioning possession-only license requiremnents are appii-
cable to the mothballing and entombing alternutives. Onco work activi-
ties are completed for the prompt removal/dismantling mode. the
possession-only license can be terminated.

The possesston-only license for mothballing and entombing remains
active until certain criterin are met. The regulatinns affecting the post-
decommissioning perind are primarily related to the implementation
of the security requirements and periodic environmental surveys that
are stipulated in the possession-only license.
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Mothballing is defined by the Nuclear Regulatory Commission as
consisting of :

* * * putting the facility in a state of protective storage. In general, the
facility may be left intact except that all fuel assemblies and the radioactive
fluids and waste should be removed fretn the site. Adequate radiation moniter-
ing, environmental surveillance, and appropriate security procedures should be

established under a possessiocn-only license to ensure that the health and safety
of the pubtic is not endangered.

In contrast to the common meaning of the term “mothballing,” it is
not intended that a mothballed power reactor would be reactivated and
placed into commercial operation at some later date. Alse, it should
be noted that while the Nuclear Regulatory Commission’s definition
of meothballing is silent on the duration of this alternative, the findings
of this study indicate that permanent mothballing would not be a
cost-effective approach to decommissioning.

Entorabing is defined by the Nuclear Regulatory Commission as
consisting of : '

* * * senling all the rematning highly radioactive or contaminated components
(e.g., the pressure vesse! and reactor internals) within a structrre integral with
the biological shield after having all fuel assemblies, radioactive fluids and
wastes, and certsin selected components shipped offsite. The structure should
provide integrity over the period of time in which significant guantities of radio-
actively remain with the material in the entombment. An appropriate and con-
ltiit?:x::f surveillance program should be established under a possession-only

It should be pointed out that the entombing alternative described in
this study does not correspond to the solid concrete structure that is
usually associated with entombment. Rather, it is a form of protective
storage of the residuai high activity sources that is designed to permit
removal of the very long-lived radioactive materials (nickel-59,
nickel-63, and carbon-14) 100 to 150 years beyond shutdown with
limited entombment structure demolition work being required.

This is in contrast to the extensive work that would be n«cessary to
remove the radionuclides from a solid entombment structure.

In other words, the entombing alternative presented in this study
lies between mothballing and a mausoleum or massive concrete block
type of entombment; it provides a greater degree of protective storage
relative to mothballing, and in the future, removal of the remaining
materials would not be difficult in comparison to a massive concrete
entombment structnre.

Prompt removal dismantling is defined by the Nuclear Regulatory
Commission as follows: .

All fuel assemblies, radioactive fluids and waste, and other materials having
rotivities above accepted unrestricted activity levels should be removed from
the site. The facility owner may then have unrestricted use of the site with no

reguirement for a license. If the facility owner so desires, the remainder of
the reactor facility may be dismantled and all vestiges removed and disposed of.

Although the Nuclear Regulatory Commission does not require that
the nonradioactive portions of a facility be dismantled and shipped
offsite in ordei to terminate a possessicn-only license, the prompt re-
moval/dismantling decommissioning alternative as it is presented in
thisdstudy includes the complete dismantiing of the facility to below

ade.

With the mothballing-delayed removal/dismantling combination
alternative, a facility is placed in a state of protective storage accord-
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ing to the mothballing alternative described above and, after a period
of time, the facility is dismantled as outlined in the removal/dis-
mantling option above. Although the duration of the mothballing
neriod is not fixed by regulation or engineering considerations, there
are specific time dependent breakpoints where significant cost reduc-
tion can be realized because radioactive decay permits use of manual
rather thun remote removai procedures. o
Similarly, the entombing-delayed removal/dismantling combination
consists of sequentially entombing and then removal/dismantliing a
facility after a period of time. )
The cost estimates in 1975 dollars for the three primary decommis-
sioning alternatives, which are mothballing, entombing, and prompt
removal/dismantling, are as follows:

Millionx
Mothballing o e e m e ———————— $2.5
Entombing .o m e e $6— 8.0
Removal/Aismantling - e 27-31.0

These cost estimates vary somewhat depending on the reactor type
and location ; they are based on a reactor capacity of about 1,150 Me.

These cost estimates for the mothballing and entombing are initial
costs only and do not include certain annual maintenance and surveil-
lance costs.

For mothballing, the additional costs are estimated to be $88,000 per
year if a 24-hour manned security force is not required ( for example, a
site with continuing operations) and $167,000 per year if such a secu-
rity precaution was found to be necessary. .

In the case of entombing, the annual maintenance and surveillance
costs are estimated at $58.000 for the duration of the entombment
period. These estimates of the annual costs exclude charges for major
structural repairs that would probably be necessary if the mothballing
or entombment period extended much beyond 100 to 150 years.

I might add that a quick review of the GAO report indicated that
they did have a specialist look at the integrity of the structure and
whetiier it would last for a period of 70 to 100 years, and it was felt that
there would be no problem in maintaining the integrity of the plant.

There are no annual costs associated with the prompt removal/dis-
mantling aiternative, :

For the primary mothballing and entombing alternatives, this study
has found that the termination of a possession-only license would re-
quire the passage of about 505,000. 234,000, and 51,350 years for PWR’s,
BWR’s,and HTGR’s, respectively.

These very long durations of the mothballing und entombment
periods are due to the time that is necessary for nickel-59 (for LWR’s)
and carbon-14 (for HTGR’s) to decay to acceptably low activities.

Even though it would probably be demonstrated that permanent
mothballing and permanent entombing are feasible alternatives for
reactor decommissioning, they are unlikely to be practical solutions
for the permanent disposition of such facilities. '

For the prompt removal/dismantling alternative as it is defined in
this study, it was assumed that the entire power plant would have {o be
dismantled to below grade. which would include cooling towers, tur-
bine, and administrative buildings. the reactor vessel containment, and
other nonradiactive structures. Again. however, it is important to rec-
ognize that Nuclear Regulatory Commission regulations pertaining to

P
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the termination of a possession-only license do not in any way require
the dismantling of any nonradicactive structures.

Whether or not such structures are demolished is an option open to
the licensee. Therefore, the $27 million to $31 million range for the
prompt removal/dismantling option exceeds the minimum cost to ter-
minate a possession-only license by $5 million to $11 million, depend-
ing on the reactor type. Hence, the range of costs associated with
Nuclear Regulatory Commission requirements for terminating a pos-
session-only license is $17 million to $26 million.

The results of this study suggest that while the prompt removal/
dismantling mode is feasible, its selection would probably not repre-
sent the best choice of the decommissioning alternatives available to
the licensee because of costs, occupational radiation exposure, and en-
vironmental considerations.

The cost estimates for the two combination alternatives are as fol-
lows: Mothballing-deleyed removal/dismantling, $13 million; en-
tombing-delayed removal/dismantling, $15 million.

Again, these cost estimates vary somewhat depending on the reactor
type and location. They include the annual surveillance and mainte-
nance charges, but exclude the costs of a manned security force, which
may be necessary for the mothballing option only, and the removal of
the nonradioactive structures.

If these additional two costs are included where appropriate, the
cost estimates are: Mothballing-delayed removal/dismartling, $32
million; entombing-delayed removal/dismantling, $25 million.

Of the five decommissioning alternatives considered, the raost cost-
eifective means of terminating a possession-only license would prob-
ably involve either the mothballing-delayed removal/dismantling or
the entombing-delayed removal/dismantling combination nindes.

From a cost perspective, licensee would probably select th= moth-
balling-delayed removal/dismantling combination, bu* would stop
short of completing the alternative by leaving the nonradioactive
structures in place.

While this investigation did not identify any reasons to suspect that
mothballing a retired reactor for about 100 years would be considered
unacceptable by regulatory agencies or the public, there may exist site-
specific situations which would call for selecting *he entombing-
delayed removal/dismantling combination.

For example, a utility with a single reactor station and no planned
continuing use of the site may have to provide a manned security
force unless the entombing mode is selected. The preferred approach
to the entombing pliase of this second combination mode would likely
consist of entombing the highly radioactive materials that lie within
t%he 1reactor containment building and mothballing the balance of the

acility. ‘ .

F or};xample, it should be adequate to mothball the radwaste system
and the turbine building (including BWR’s as a part of the entomb-
ing-delayed removal/dismantling combination.

This approach would provide a suitable restriction to public access
to the really hazardous radioactive materials (the reactor and its com-
ponents) and yet it would keep the costs of decommissioning in bal-
ance with the relative risks.

The estimated occupational radiation doses for the two combina-
tion alternatives range from 315 to 460 man-rems. For the prompt:
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removal/dismantling option, the range is 550 to 1,690 man-rems. These
results indicate that occupational radiation doses can be controlled to
a level comparable to occupational doses experienced with operating
reactors through the use of appropriate work procedures, shielding,
and remotely controlled equipment. The largest doses, which are
associated with the prompt removal/dismantling alternative, can be
reduced if the reactor is first mothballed or entombed to allow the
cobalt-60 activity to decay to levels that permit manual removal (as
opposed to remote removal) of the reactor vessel and its internals.

The estimated airborne radiation doses (lung) to an individual
stetioned continuously at the controlled access fence of a facility de-
commissioned by the prompt removal/dismantling alternative are esti-
mated to be about four orders of magnitude less than the recommended
level in appendix I to 10 CFR 50. That is a factor of 10,000.

_ This study did not identify any significant generic environmental
1mpacts that might result from the mothballing, entombing, or prompt
removal/dismantiing of a large commercial power reactor.

This de*ermination is based on the identification of and, to the
extent practicable, the quantification of the nonradioactive liquid and
gaseous effluents; the consumption of water and other resources; the
land commitment at the decommissioned site and radioactive waste
burial ground ; the noise generated ; the economic and social effects to
the community ; the use of public roads; and the sesthetic effects that
tlz_an be expected before termination of a facility’s possession-only

icense.

It should be noted, however, that the prompt removal/dismantling
of a retired power reactor would cause relatively greater environ-
mental impacts as compared to the other alternatives available, and
that therefore, selection of the prompt removal/dismantling option
~ should be given careful consideration with regard to environmental
concerns,

Although the availability of new sites for future power stations in
this country was not investigated in this study, it should be anticipated
that consumers will someday value the sites of existing steam-electric
power plants as irreplaceable national resources, the likely consequence
of which will be the indefinitely continued use of such land and water
resources for the siting of future electric power generating stations.

In this regard, society should give careful consideration as to
whether it is cost effective to completely dismantle a retired facility
for the sole purpose of marginally improving the visual aesthetics
associated with these relatively isolated industrial structures.

In conclusion, the findings of this study show that the decommis-
sioning of large commercial power reactors is feesible and practical
from the standpoints of costs, occupational radiation exposures, and
environmental impacts. While the Forum task force and the contractor
recognize that the cos’ and occupational radiation dose estimates are
significantly lower than many earlier estimates, it should be noted that
the estimates in this study are based on detailed engineering analyses
and not primarily ex‘rapolations, which have been the-bases of the
earlier estimates.

The study is currently undergoing extensive scrutiny by industry
and government, bit at this time it would be premature to draw any
conclusions from these independent reviews.
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I have attached a copy of our study to my testimony and presented
it to the reporter. Mr. Smith, Mr. Garrett, and I will e pleased to
answer any questions you may have on this subject which are within

the scope of this study.

Thank you.

Mr. Wirra. Thank you very much, Mr. Larson.

Mr. Garrett or Mr. Smith, do you have any additional comments
that you would like to make at this time?

Mr. SmrtH. No.

Mr. Garrerr. No.

Mr. Wirrs. The obvious question is, why do we allow mothballing
or entombing as an acceptable methodology?

As I listened to your statement, what you are saying is that it isokay .
to allow mothballing for a period of time, as long as you ultimately dis-
mantle the operation, but that NRC does allow us to simply mothball.

Ts that correct ?

Mr. Larsox. Yes, sir. _

Mr. Wirrs. As I understand what you were saying in your testi-
mony, mothballing or entonibing by itself is neither a good idea in
terms of safety, nor is it cost-effective. Is that right?

Mr. Larsox. As we indicated, there are five alternatives that are
possible, all of which are acceptable, but you try to look at it from
a balancing of the costs and the benefits, and the exposures received,
and the practicality of it, and it seems to us that the best thing to do
would be to remove those parts of the reactor plant that do possess
these long-lived radioisotopes in order that the facility can be returned
to a state where unrestricted access to it could be gotten in a reason-
able period of time, of 100 to 150 years.

Mr. Wirts. In other words, mothballing, as it is currently defined
and accepted by the Nuclear Regulatory Commission, is in your
opinion not an acceptable solution to what you do with used-up nu-
clear power plants?

Mr. Larson. Not at this time.

Mr. WirTH. Are you in agreement with that statement, or not ?

Mr. Larsox. We believe, well, mothballing is acceptable.

Mr. Wirts. I am taking this out of page 6 of your testimony. Moth-
balling as currently defined by the Nuclear Regulatory Commission,
as T understand what you are saying, is not an acceptable approach
to coping with aged nuclear power plants.

Is that correct?

Mr. Larsony. When we started the study, we believe, based on the
past experience with these other 65 plants that had been mothballed,
entombed, decommissioned, dismantled, that the principal problem
would be cobalt-60 which has a half-life of about 5 years.

After we got into this—as a matter of fact, I believe the first draft
of the study was out, and we asked for comments, and we got some
comments back indicating that there was a problem potentially with
nickel-59. The immediate reaction of those involved in the study was
that, you know, that is crazy. But when we looked into it and looked
into the fact that the plants we are talking about decommissioning in
the future are facilities that we expect to operate for about 40 years
with a capacity factor of 65 to 80 percent, you do generate a quantity
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of this nickel-59 which had not really been present in the prior plants
that had been decommissioned.

It had really never been a problem.

Now, to try to put that into perspective, the 2 years after shutdown
of a reactor, when you get into the decommissioning mode, the the
contact/dose level from nickel-59 is .032 roentgen per hour.

The cobalt-60 contribution to radioactivity is about 36,000 roent-
gens per hour, The cobalt-60, with a 5-year half-life, after 150 years
has been through 30 half-lives, and the radioactivity which you would
receive as far as roentgens per hour from the nickel-59 has not
changed at ail. The activity level from the cobalt-60 is down about
eight orders of magnitude, ¢r about 100 million.

So what I am saying is that when these regulations were put out,
and based upon the experience that had been gotten; this nickel-59
problem never really seemed to be a problem,

Mr. Wirrs. But it is a problem in 1977, Is that right ?

Mr. Larson. Yes.

Mr. WirrH. The question is, where do we go?

What do you think we ocught to be doing with the definitions and
acceptability, as defined by the Nuclear Regulatory Commission, of
the five alternatives which you presented ?

Mr. Larson. I could say I would let them address it. We did this
study because questions had come up in several of the States.

I think there have been seven States where this question has been
raised by various commissions: What did it mean to decommission a
facility ?

People would come up with cost estimates ranging all the way from
50 percent of the initiz! capital costs of the nuclear power plant to 100
percent of the capital costs of the nuclear power plant. -

Everybody intuitively felt it was less than that based upon experi-
ences that they had had with the plants that they were decommission-
ing. So this activity that we performed and the study that we com-
pleted was instituted by the members of the forum, of which we have
about 90 of them who contributed to this National Environmental
Studies Project, asking us to conduct a study to try and quantify what
decommissioning would really cost.

There have been a few other studies done. I think there was one
where tentative results were given from a study that was conducted
in Europe that came out with relatively the same number of dollars.

I think what our study has shown though is that the relative costs
of decommissioning a power plant range in the order of 3 to 5 percent
of the initial costs of the plant.

Mr. WirtH. Dr. Garrett or Mr. Smith, do you have any comments?

Mr. SmrtH. I might say that I think the basic point here is a simple
technical fact, that once the cobalt has decayed 1t is important to
achieve proper protection for that very small part of the plant, and
that the most cost-effective thing to do is to remave those to another
safe storage point so that you can clear the rest of the facility.

Tt was this realization in recent years of the minor buildup in the
reactor internals of these long-lived activities which has reached the
conclusion that mothballing alone for an indefinite period is perhaps
not the most cost-effective thing to do.
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So there is no fundamental problern with the regulation as it is
written. It is merely the development of additional information which
would indicate that after a period of time there are some small parts
of the plant that need some additional custody.

Mr. Wirtn. Is the logical followup to that, Mr. Smith, that the
Congress should say to the Nuclear Regulatory Commission that long-
term mothbalhng does not make any sense?

Mr. Sxerra. I do not think so.

It would be a natural development which I am sure will be taken
care of in the regulatory guides.

Mr. Wirrn. I have a feeling that we are going around in a circle.

Maybe it is my dimness in understanding this, but it seems to me that
we are in a situation where Mr. Larson has said to us, on page 6 of his
testimony, that it should be noted that while the N uclear Regulatory
Commission’s definition of mothballing is silent. on the duration of
this alternative—we do not want to leave a power plant in mothballs
forever.

Is that right ?

Mr. Syrra. Because it would not be cost-effective, because of the
maintenance requirements.

Mr. Wirrn. Therefore, 1f that is the case, if we_ just take cost-
effectiveness and maintenance requirements alone, and you are saying
it is not cost-effective, then why does the Nuclear Regulatory Com.-
mission allow long-term mothballing?

Does it not follow that you say, because it is not cost-effective, we
should not allow it? You would t{verefom say it is a better investment,
and when you are dealing with problems lic the gentleman from
Connecticut deals with, we come out and we say :

One way we can help you cope with this problem is to point out to you that
if you proceed with long-term mothballing, you will find it is not a cost-effective
way. in terms of setting the rate as to how you are going to dismantle this
facility.

Mr. SmrtH. A combination of the two methods within the regulatory
guides of the Commission is, as a result of our study, the logical thing
to do.
~ There is no problem with the definitions. It is merely proper use of a

combination of the definitions.

Mr. Wirra. I would find myself coming at this issue from the
perspective of saying there are probably going to be a lot of people
who are going to walk away from this kind of thing, and that some-
how the public, whether it is the citizens of Connecticut. or New York
State, or whatever, are going to get stuck holding the bag.

We have to work through these regulatory commissions, whether at
the State or Federal level, to make sure that does not happen.

How are we going to constrain them from walking away’

Mr. Spensley ?

Mr. Seensiey. I just have a couple of questions on your approach
to the study.

It is called the National Environmental Studies Project. It may be
just the emphasis of your testimony. or perhaps your study is more
specific. but you started in your testimony by saying that you really
did not consider anyv detailed environmental impacts because of the
site-specific variations. You also said youn were not considering the
economic aspects of it.
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Then your testimony goes on to talk about nothing but the dollar
figures involved in decommissioning, and then a very general conclu-
sion that there were no significant generic environmental impacts
resulting from any of these three options.

1 was expecting more of an emphasis on the environmental impacts
of decommissioning since it is the National Environmental Research
Project, so I would like to ask you, are there more specifics in your
report about how you assessed whether there were any generic environ-
mental impacts associated with these three alternatives?

Mr. Larsox. Mr. Garrett, do you want to answer that?

This was not an engineering cost study, however, so when we say
we did not get involved in the costs, we did not get involved in the
cosi(:is as related to a specific utility, to a specific site and what it had
to do.

This is what it would take to decommission that plant, to dismantle
it, remove the equipment, bring in fill. One of the things that was
discussed earlier was the salvage value.

We looked at how much steel, and rebar, and concrete, and dirt,
and stuff, and pumps, and other equipment, that maybe you could
cut out intact, and maybe would have some use. But. we assigned no
salvage value to anything because it would be, much of it anyway,
slightly contaminated, and maybe because of the fact that it came from
a nuclear power plant, even if it was not contaminated, nobody would
want. to use it.

Mr. SpexsLEY. Maybe I misunderstood.

It was funded through the Forum’s National Environmental Studies
Project, but is my understanding then that your study did not actually
look at environmental impacts?

Mr. Larson. Oh,no.

Mr. SpexsieY. It did ¢

Mr. Garrerr. We did in some detail, and found that a detailed
evaluation of the environmental effects were very site-specific and
bevond the scope of the study. On a generic basis, however, we conld
not identify any significant environmental effects. We looked at ex-
posures to workers, and of course, exposures to the public. I guess the
largest effect that we idec...ified would be the loss of tax-base to the
community, if the State tax structure is such that the community gets
the taxes directly.

Othierwise, the use of public roads, dust, water resources, and so
forth, were not really impacted.

Mr. SpensLEY. To determine your generic environmental impacts,
vou had to look at site-specific plants; did you not?

Mr. GARRETT. No: not site-specific, in that sense.

Mr. Spensiey. How do vou do a generic environmental impact
assessment, then?

Ar. GArrReTT. You know approximately how much water, for ex-
ample, that a particular power plant uses.

We made estimates of how much water would be consumed in the
decommissioning process. and a comparison of those two numbers
is how we got that. is how we did that.

Mr. SPENFLEY. So you at least have to conclude that an alternative
that was not considered. or, let’s say. a result that was not considered
would be that a specific decontamination process of some particular
plant might have significant environmental impacts.
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Mr. GarrerT. In the case of the decontamination or cutting of mate-
rials, the reactor was treated as a whole. That would not vary site to
site. Radioactive materials are cut up either under water or in an en-
velope inside the containment structure, and, after they pass through a
certain number of filters, and so forth, cannot escape to the environ-
ment.

So in that sense, the assessment of radioactive effluents can be handled
on a generic basis and are not particularly site-dependent.

Mzr. Larson. Let me go through a few of the titles in our index here.

This is in our generic environmental effects’ summary, and of course
the hook goes into it in much more detail. We looked at radiological
effects to the public, and gaseous effluents, and what would be the
estimated airborne radiation dose to an individual at the site boundary
and at a distance for the three different kinds of plant, and we looked
at the aqueous effluents for the process waste volume, distilled, and
concentrated, the process waste activity, and the unprocessed waste.

We looked at transportation, highway use, nonradiological effluents,
the volumes of cubic yards of waste that would be generated, and how
much would have to be put in the land use commitments that you
would make, and the economic and social effects, and how many trucks
would come through. -

Once again, we did not pick any one town. We said, OK, here is
an 1,150-megawatt-electrical plant.

Mr. SeensiEY. In other words, your evaluation was basically a
paper evaluation based on evidence of other reports and studies that
had been done. You did not do any site n.asurements or any kind of
original environmental analysis.

T do not means to demean it by saying it is simply a paper study,
but you pooled together all of the facts that were 2lready available in
terms of original work.

Mr. Larson. We looked at what goes into a nuclear power plant-—how
many tons of steel, and how it is put together, and how you would
take it apart, and it was tempered by the expertise of a fellow
that we had, and his staff, and their experience at doing a couple of the
only types of activities that have really been done in this country.

Mr. SpexsLEY. The reason I am trying to get at this, Mr. Larson, is
simply to see if there is any infoimation in your study, any overlap
that might be in our bill, H.R. 6181, in terms of asking ERDA to do
a study of environmental safety and health aspects in decommissioning.
- I am trying to see if you have already done that work, or if it is

something that we can build on, or if what you did was different.
Mr. Larsox. We also looked at what it would take in accordance
- with the objectives of the committee, insofar as research and develop-
ment activities are concerned.

We asked ourselves: “Is there anything that would be needed to be
done in order to decommission a current generation light-water reactor,
or prospective current generation high temperature gas reactor,” and
we did not really feel it was even in the research category. In order
to cut up a pressure vessel, you need a large laser arc that we have nof,
developed in this country yet, at least as far as we know, for the
thickness and size of the pressure vessel and the components that you
are looking at. It had been developed and used, on a smaller scale, for
these reactors that we talked about, Elk River and BONUS.
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We felt that a reasonable extrapolation of that technology, you
know, would probably be a little over a $1 million development cost.
Woe tried to look at the rest of this, but we did not see anything else
that was really necessary. .

Mr. SPENsLEY. Let me ask one more question. )

When you dismantle a plant, you cut it up into a number of pieces.
T would assume the large pieces might be a big as the table you are
sitting at. What do_you do with that then, after you cut it up? Where
does 1t go? What did you assume would be done with it in terms of
disposing of it?

Mr. Sarra. The disposition is one of two routes. If the material is
radioactive, it goes to a licensed storage location. If it is not, it would
go to an authorized landfill.

Mr. SpensLEY. Thank you.

Mr. WirTH. Dr. Colglazier ?

Dr. Corcrazier. I have two quick questions.

The capital costs of building reactors has changed considerably
in the last few years, and Mr. Jones mentioned that they consider
something like 10 percent of the capital costs to be the right amount
of money to put aside, at-least at present, for decommissioning.

With capital costs for reactors that are now in operation, that
amount of money is probably consistent with the numbers that you
have given, but ‘with present costs of around $1 million to build a
1,000-megawatt plant, that would be $100 million if you took the 10-
percent figure which is considerably larger.

Do you have any comment? Do you think it is not wise to take a
percentage of capital costs. but that you should take a fixed cost?

Mr. Larson. As he said, I think, he came out with his analysis in
the course of an adversary hearing which he admitted was not maybe
the best time to do it. _

We feel that our costs, which are 1975 dollars, of course, based on
the approximate capital costs of plants at this time, and the way they
are designed—his number comes out close to ours for a 1,000-megawatt
plant; it is $31 million, but the plant that he was looking at is a $310
million capital cost plant.

As I said, I think the area of 3 to 5 percent is probably a more
reasonable cost estimate of the initial capital costs for the total cost
of decommissioning a plant.

Mr. Garrett?

Mr. Garrerr. His number is more in line with earlier estimates.

This study was a first approach at looking at a plant in detail, look-
ing at the piping inventor. ., and such, and sort of building up the
costs from scratch. A similar study is being done by Battelle North-
west Labs for the NRC, and they are in fact reviewing this study in
* some detail, and I think where the number actually will fall will
depend on further studies to see if we have overlooked something,
misjudged some costs—the demolition of concrete, for example. We
may have underestimated that. There may be certain things that we
have left out. So far we have not identified any.

But a thorough evaluation of this study and other studies similar to
it will heln give us confidence if this. what seems to be a lower number,
is nearer the mark, or if it should be closer to $50 or $60 million to
decommission a plant.
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Dr. Cororazier. I gather you would generally feel that the inflation

-and the costs of decommissioning would not be as great as the inflation
that is taking place in the capital costs of building the plant.
" Mr. GargerT. There are certain costs involved in the quality assur-
ance—the “N” stamp that goes into nuclear facilities—that I think
escalates the costs of them more so than would the dismantling of
them.

It does not matter what quality steel vou have in a plant when you
tear it down compared to the costs involved in constructing it.

Mr. Larson. We tried to take a look at where the low-level waste
burial grounds would be where we could ship this waste, to get some
idea of what distance, because we are talking of several hundred skip-
ments of low-level radioactive wastes from the site to the burial
ground.

We took a look and drew a 500-mile radius around the burial sites to
see whether that includes most of the reactor sites in the country, and
it did.

So we used a distance of 500 miles to ship the low-level waste. We
said, well, how close to us could we get suitable fill to put in, to replace
this hole that we have dug to take this stuff out? We generally felt that
usually within 3 miles, of an average, of most of the sites because they
are fair] - note, that we could get suitable fill and return not only the
fill area .. the reactor site itself to a suitable, esthetic, environmen-
tally acceptable area. That is what we meant by generie,

Mr. Surra. I think an important part of this is that as far as the
. engineering costs, this was done on a unit cost basis, that 1s, number of
feet of pipe of a certain size, and cubic vards of concrete, and it was
done by the tedious adding up of all of the numbers involved in vwhat
was physically in the plant.

Perhaps this is the first time that this detailed engineering approach
has been made in such a study. This may give some greater confidence
to the engineering costs which formed the basis of the report.

Dr. CoLcrazrer. I have one last, quick question.

We heard from a utility commission, from their perspective. In the
case of utilities, they will probably be arcund for a long time and un-
able to walk away from any site. So in most cases they will have to pay
sooner or later for the costs of decommissioning.

Do you have anything to add about the perspective of decommis-
sioning from the point of view of utilities?

Mr. Larsox. No.

I think the question was sort of raised that you have sort of an-
swered. Perhaps the light water reactor business would go out of busi-
ness, but another exotic or different form of energy generation would
come along to produce electricity.

I guess I sort of inherently believe that electricity will probably
be around for a long time, even though it is recognized by everyone
that the lifespan of light water reactors is probaly finite, but that
there will be electrical utilities that will be generating electricity from
some source. That is one of the points we tried to make there in the end,
that there are going to be a limited number of suitable sites in this
country for power generation, and that these sites that maybe will be
decommissioned from a light water reactor suitability standpoint will
probably be used for other sources of generation, and that, as you
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pointed out, utilities will be here generating electricity, and that the
sites will probably have additional uses.

Mr. WirrH. Has AIF taken a position on how the costs of decom-
missioning ought to be proportioned or financed ?

Mr. Larsoxn. No; we have not.

This was purely a technical engineering study, and we have not
looked into that at all. That is something that I think each of the util-
ities and their utility commissions like to work out together and
handle. They know their own means of accounting so we do not even
attempt to get into that or even analyze it.

Mr. Wirta. Do you all have a position on the recommendation
made by GAQ this morning on the role of NRC?

Mr. Larsox. We heard it for the first time, as you did. I do not think
we have any particular desires. We certainly do not have any posi-
tion. We have never really looked at whether there should be a lead
agency.

I think in the Reorganization Act of 1974 there are precedents for
that, and the breeder, even though it is being developed by ERDA,
must be licensed by the NRC, and I think the same thing applies in
that legislation to high-level waste management. ERDA will develop
some aspects of it, and the NRC will be responsible for reviewing
their concept from a public health and safety viewpoint.

Mr. Wirrta. Thank you very much for being with us.

We appreciate your input.

[The prepared statement of Mr. Larson follows:]

STATEMENT oF Howarp J. LaArRsoN, VICE-PRESIDENT OF THE
Artomic INDUSTRIAL ForuM, INC.

Mr. Chairman, I appreciate this opportunity to be present at this subcom-
mittee hearing. I intend to outline the major findings of a recently published
Atomic Industrial Forum funded study on the decommissioning of commercial
miclear power reactors.

My unme is Howard J. Larson and I am the Vice-President, Technical Pro-
grams. of the Atomic Industrinl Forum. The Forum is comprised of over 600
domestic and foreign organizations, including electric utilities, manufacturers,
mining and mililng companies, nuclear fuel service companies, financial insti-
tutions, labor organizations, universities, and legal firms. We are an international
manngemnt nassociation interested in the peaceful,uses of nuclear technology.
We work to sepport the public’s needs for nuclear energy, and we try to solve
and prevent problems facing the peaceful applications of nuclear energy. Toward
these ends, the Atomic Industrial Forum catalyzes the consensus of its member

groups on policies and technical issues, provides a mechanism for the industry
to interact with the government, and collects information for the industry, the
mass communications media, and the public. :

The title of the work I wish to address is “An Engincering Evaluation of
Nuclear Power Reactor Decommissioning Alternatives,” This investigation was
funded through the Forum’'s National Environmental Studies Project (NESP)
and was performed by Nuclear Energy Services, Incorporated, a division of
Automation Industries, Incorporated, Danbury, Connecticut. The principal in-
vestigator was Mr. William J. Manion, President, Nuclear Energy Services,
Incorporated. Mr. Manion has had some 20 years’ experience in the nuclear
industry, and. more specifically, insofar as power reactor decommissioning
experience he had held the Project Manager position for two noteworthy decom-
missioning programs. One involved the entombment of the BONUS*® nuclear
reactor (50 Mwe) in Puerto Rico, and the other field experience related to the
prompt and complete dismantling of the Elk River power reactor (58 Mwe), Elk
River, Minnesota. In addition to Mr. Manion and his staff, the Study benefited

1 Boiling Nuclear Superheat Reactor.
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from the participation of 14 industry representatives who served on a Forum
task force established to oversee this investigation. The Study required rmore
than a year to compiete,
. While no targe commercial power reactor has yet been decommissioned, there
has been a broad experience with the decommissioning of relatively smali ones.
In the United States alone over 65 experimental and demonstrational reactors
have heen either mothbualled, entombed, or dismantled. Mothballing has been the
most frequently selected mode of decommissioning in this country to date. The
Eik River facility is unique because it iz the only nuclear power reactor that
has been completely dismantled and removed from its site.

Although the size of these plants is significantly smaller than the commercial
power reactors that have been used as a point of reference for this study, they
have served to demonstrate the basic approaches and technologies that might
be applicable te future decommissionings of much larger farilities. In this
regard, the primary purpose of this study was to investigate the feasibility and
practicability of decommissioning large commercial power reaciors.

The study addressed pressurized and boiling-light water reactors (PWR's
and BWR’s) as well as high temperature gas reactors (HTGR’s). For each
of these three reactor types, the three primary decommissioning alternatives
and the two combination decommissioning alternatives that were evaluated are:
(a) mothballing; (%) entombing; (¢) prompt removal/dismantling; (d) moth-
balling-delayed removal/dismantling combination; and (e) entombing-delayed
removal/dismantling combination.

The study’s scope included the following objectives: (a) detailed descriptions
of the work procedures and end products; (b) detailed estimates of costs includ-
ing sensitivity and reliability amalyses; (c) detailed est?mates-of occupational
radiation exposures; (d) the identification of generie «.:‘'ronmental effects:
and (e) the identification and definition of pertinent regu .icicns and guidelines.

The study is primarily an investigation of the generic ::ects of decommis-
sloning and as such, it identifies the kinds of detailed information that are
required for evaluating power reactor decommissioning ou a site-specific basis.
Because of the significant differences that exist between the accounting and
other financial aspects of individual utilities. and because of certain site-specific
variables, especially those of an environmental nature, the study’s scope excluded
economic analyses and detailed environmental impact assessments. Nonetheless,
much of the study, while generie in scope, is directly applicable or readily adapt-
able to site-specific analyses.

From a regulatory point of view, the objective in decommissioning a power
reactor is to place it in a condition which adequately protects the public heslth
and safety and which would eventually result in the termination of the licensee’s
responsibilities to the Nuclear Regulatory Commission. This objective can be
accomplished by a number of different approaches to decommissioning, which
indlude mothballing, entombing, removal/dismantling, or some combination
of these primary modes. Hence, termination of a reactor license can be achieved
provided the licensee demonstrates that the retired facility poses no radiological
hazard to the public.

At the outset of a decommissioning campaign. the reactor operating license
remains in force, which includes the relevant technical specifications. The licensee
must continue complying with these operating iicense requirements from the
point in time when the reactor is shut down for the purpose of decommissioning
until issuance of the possession-only license. A possession-only license allows
a licensee’s possession of but prohibits his operation of the reactor being decom-
" missioned.

After completion of the decommissioning work activities. certain post-decom-
missioning possession-only license reduirements are applicable to the mothballing
and entombing alternatives. Once work activities are completed for the prompt
removal/dismantling mode, the possession-only license can be terminated. The
possession-only license for mothballing and entombing remains active until
certain criteria are met. The regulations affecting the post-decommissioning period
are primarily related to the implementation of the security requirements and
periodic environmental surveys that are stipulated in the possession-only license.

Mothballing is defined by the Nuclear Regulatory Commission as consisting of :

“. .. Putting the facility in a state of protective storare, Tn geneval. the
facility may be left intact except that all fuel assemblies and the radioactive
fluids and waste should be removed from the site. Adequate radiation monitoring,
environmental surveillance, and appropriate security procedures should be estab-
lished under a possession-only license to insure that the health and safety of the
publie is not endangered.”
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In contrast to the common meening of the term “mothballing,” it is not in-
tended that a mothballed power reactor would be reactivated and placed into
commercial operation at some later date. Also, it should be noted that while
+he Nuclear Regulatory Commission’s definition of mothballing is silent on the
duration of this alternative, the findings of this study indicate that permanent
mothbailing would not be a cost-effective approach te decommissioning.

Entombing is defined by the Nuclear Regulatory Commission as coneisting of :

“ . . sealing all the remaining highly radioactive or contaminated corn-
ponents (e.g., the pressure vessel and reactor internals; within a gtructure in-
tegral with the biological shield after having all fuel assemblies, radioactive
fluids and wastes, and certain selected components shipped offsite. The structure
should provide integrity over the period of time in which significant gquantities
of radioactivity remain with the matertal in the antombment. An appropriate
and continuing surveillance program shouid Le established under a posscasion-
only license.”

It should be pointed out that the entombing alternative described in this
stuay does not correspond to the solid concrete structure that is usually asso-
ciated with entombment. Rather, it is 2 form of protective storage of the residual
high activity sources that is designed to permit removal of the very long-lived
radiogctive materials (nickel-59, nickel-63, and carbon-14) 300 te 150 years
beyond shutdown with limited entombment structure demolition work being re-
quired. This is in contrast to the extensive work that would be necessary to
remoave the radionuclides from a solid entombment structure. In other words, the
entombing alternative presented in this study lies betwecn mothballing und a
mausoleum or massive concrete block type of entombment; it provides a greater
degree of protective storage relative to mothballing, and in the future, removal
of the remaining radioactive materials would not be difficult in comparison to a
massive concrete entombment structure.

Prompt removal dismantling is defined by the Nuclear Regulatory Commis-
sion as follows:

“ All fuel assemblies, radioactive fluids and waste, and other materials having
aotivities above accepted unrestricted activity levels should be removed’ from
the site. The facility owner may then have unresiricted use of the site with no
requirement for a license. If the facility owner so desires, the remainder of the
reactor facility may be dismantled and all vestiges removed and disposed of.”

Although the Nuclear Regulatory Commission does not require that the non-
radioactive portions of a facility be dismantled and skipped off-site in order to
terminate a possession-only license, the prompt removil/dismantling deccmmis-
sloning alternative as it is presented in this study includes the complete dis-
mantling of the facility to below grade.

With the mothballing-delayed removal/dismantling combination alternative,
a facility is placed in a state of protective storage according to the mothballing
alternative described above and, after a period of time, the Tacility is dismantled
as outlined in the removal/dismantling option above. Although the duration of
the mothballing period is not fixed by regulation or engincering considerations,
there ase ~pecific time dependent breakpoints wnere significant cost rediuction can
be realized because radioactive decay permits use of manual rather than remote
removal procedures. Similarly, the entombing-delayed removal/dismantling ¢om-
bination consists of sequentially entombing and then removal/dismantling a fa-
cility after a period of time.

The cost estimates in 1875 doliars for the three primary decommissioning alter-
natives, which are mothballing, entombing and prompt removeal/dismantling, are

as follows:

) Millions
Mothballing oo oo $2.5
Entombing — o m e m e 6-8.0
Removal/dismantling _ e 27-31. G

These cost estiwnates vary somewhat depending on the reactor type and loca-
tion; they are based on a reactor capacity of about 1150 Mwe.

These cost estimates for the mothballing ané¢ entombing options are initiai
costs only and do not include certain annual maintenance and surveillance costs.
For mothballing, the additional costs are estimated to be $88,000/year if a 24-hour
manned security force is not required (e.g., a site with continuing operations) and
$167,000/year if such a security precaution was found to be necessary. In the
case of entombing, the annual maintenance and svrveillance costs are estimated
at $58,000 for the duration of the entombment period. These estimates of the
annual costs exclude charges for major structural repairs that would probably be

$7-393 O - 17 - 8
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necessary if the mothballing or entombment period extended much beyond 100
to 150 years. There are no annual costs assoclated with the prompt removal/
dismantling alternative.

For the primary mothballing and entombing alternatives, this study has fonnd
that the termination of a possession-only license would require the passage of
about 505,000, 234,000 and 51,350 years for PWR’s, BWR's, and HTGR's, respec-
tively. These very long durations of the mothballing and entombment periods are
due to the time that is necessary for nickel-59 {for LWR's) and carbon-14 (for
HTGR's) to decay to acceptably low activities. Even though it would probably
be demonstrated that permanent mothballing and permanent entombing are feasi-
ble alternatives for resctor decommissioning. They are unlikely to be practical
solutions for the permanent disposition of such facilities.

For the prompt removal/dismantling alternative ag it is defined in this Study,
it was assumed ihat the entire power plant would have tc be dismantied to
helow grade, which would include cooling towers, turbine and administrative
buildings, the reactor vessel containment, and other non-radieactive structures.
Again, however, it is important to recognize that Nuclear Regulatory Commission
regulations pertaining to the termination of a pessession-onty license do not in
any way require the dismantling of any non-radinactive structures. Whether or
not such structures are demolisked Is an option open to the licensee. Therefore, the
$27 to $51 million range for the prompt removal-dismantling option exceeds the
minimum cost to terminate a possession-only license by $5 to 311 million, depend-
ing on the reactor type. Hence, the range of costs associated with Nuclear Regu-
latory Commission requirements for terminating a possession-only license is $17
to $26 million.

The results of this Study suggest that while the prompt removal/dismantling
mode is feasible, its selection would probably not represent the best choice of
the decommissioning alternatives available to the licensee because of costs,
occupational radiation exposure, 21ud environmental considerations.

The cost estimates for the two combination alternatives are as follows :

Millions
Mothballing-delayed removal/dismantling__ o $13
Entombing-delayed removal/dismantling___ e 15

Again, these cost estimates vary somewhat depending on the reactor type and
location. They include the annual surveillance and maintenance charges, but
exclude the costs of a manned security force, which may be necessary for the
mothballing option only, and the removal of the non-radioactive structures. If
these additional two costs are included where appropriate, the cost estimates

are:
Millions

Mothballing-delayed removal/dismantiing oo $32
Tintombing-delayed removal/dismantling... ..o 25

Of the five decommissioning alternatives considered, the most cost-effective
means of terminating a possession-only license would probably involve either
the mothballing-delayed removal/dismantling or the entombing-delayed removal/
dismantling combination modes. From a cost perspective, a licensee would prob-
ably select the mothhalling-delayed removal/dismantling combination, but wouid
stop short of completing the alternative by leaving the non-radioactive structures
in place. '

While this investigation did not identify any reasons to suspect that moth-
balling a retired reactor for about 100 years would be considered unacceptable
by regulatory agencies or the public, there may exist site-specific ~ituations
which would call for selecting the entombing-delayed removal/dismantling com-
bination. For example, a utility with a single reactor station and no planned
continuing use of the site may have to provide a manned security force unless
the entombing mode is selected.

" The preferrgd appreach to the entombing phase of this second combination
mode would likely consist of entombing the highly radioactive materials that
lie within the reactor containment building and mothballing the balance of the
facility, For example, it should be adequate to mothball the radwaste system
and the tusbine building (including BWR's) as a part of the entomblng-délayed
removal/dismantling combination, This approach would provide a suitable re-
striction to public access to the really hazardous radioactive materials (the
reactor and its components) and yet it would keep the costs of decommissioning
in balance with the relative risks.
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The estimated ouv-upational radiation doses for the two combination alterna-
tives range from 215 to 460 man-rems, For the prompt removal/dismantling op-
tion, the range is 550 t¢ 1,690 man-rems. These results indicate that occupational
radiation doses can be controlled to level compsarable to occupational doses experi-
ences with operating reactors through the use of appropriate work procedures,
shielding, and remotely controlled equipment. The largest doses, which are asso-
ciated with the prompt removal/dismantling alternative, can be reduced if the
reactor is first mothballed or entombcd to allow the cobalt-60 activity to decay
to levels that permit manusal removal (as opposed to remote removal) of the
reactor vessel and its interpals.

The estimated a’:-borne radiation doses (lung) to an individual stationed con-
tinuously at the controlled access fence of a faciliLy deccinmissioned by the prompt
removal/dismantling alternative are estimated to be about four orders of magni-
tude less tharn the recommended level in Appendix I to 10 CFR 50.

This Study did not identify any significant generic environmental impacts that
might result from the mothballing, entombing, or prompt removal/dismantling of
a large commercial power reactor. This determination is based on the identifica-
iion of and, to the extent practicable, the quantification of the non-radioactive
liquid and gaseous effluents; the consumption of water and other resources; the
land commitment at the decommissioned site and radioa.tive waste burial ground,
the noise generated ; the economic and social efiects to the community ; the use of
public roads; and the aesthetic effects that can be expected before termination of
a facility’'s possession-only license. 1t should be noted, however, that the prompt
removal/dismantling of a retired power reactor would cause relatively greater
environmental impacts as compared to the other alteruatives available, and that
therefore, selection of the prompt removal/dismantling option should be given
careful consideration with regard to environmental concerns.

Although the availability of new sites for future power staticns in this country
was not investigated in this Study, it shouid be anticipated that consumers will
someday value the sites of existing sleam-electric power plants as irreplaceable
national resources; the likely consequence of which will be the indefinitely con-
tinued use of such land and water resources for the siting of future electric power
generating stations. In this regard, society should give careful consideration as to
whether it is cost effective to completely dismantle a retired facility for the sole
purpose of marginally improving the visual aesthetics associated with these rela-
tively izolated industrial structures.

In conclusion, the findings of this Study show that the decommissioning of large
commercial power reactors is feasible and practical from the standpoints of costs,
occupational radiation exposures, and environmental impacts. While the Forum
task force ang the contractor recognize that the cost and occupational radiation
dose estimates are significantly lower than many earlier estimates, it should be
noted that the estimates in this Study are based on detailed engineering analyses
and not nrimarily extrapolations. which have been the bases of the earlier esti-
mates. The Study is currently undergoing extensive scrutiny by industry and
government, but at this time it would be premature to draw any conclusions from
these independont reviews,

I have attached a copy of our Study to my testimony and presented it to the
Recorder. Mr. Smith and I will be pleased to answer any questions you might have
on this subject, which is within the scope of our Study. Thank you.

Mr. Wirrn. Our next witness is Commander Albert Arcuni, who is
Special Assistant for Nuclear Programs te the Commander, Naval
Facilities. :

Mr. Brown. We are happy to have you here, Commander Arcuni,
and I notice that you have one of your colleagues with you.

STATEMENT OF COMDR. ALBERT A. ARCUNI, SPECIAL ASSISTANT
FOR NUCLEAR PROGRAMS, NAVAL FACILITIES ENGINEERING
COMMAND

Mr. Anrcunt. He is Lt. Cmdr. Thomas Crane, the officer in charge of
the Naval Nuclear Power Unit in Port Hueneme, Calif.
Mr. Brow~. Welcome. You may proceed.
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Mr. Arcount. I am Commarder Arcuni, Special Assistant to the
Commander, Naval Facilities Engineering Command for Nuclear
Programs. As such, I am responsible for formulating overall tschnical
policies and providing direction, management, and coordination for
the Navy nuclear shore power program. This includes the direct head-
quarters supervision cf the Naval Nuclear Power Unit which is located
at Port Hueneme, Calif.

The program includes responsibility for nuclear reactor shore
power; radioisotope power generators for total Navy, underses, and
terrestrial application; and the radiological affairs support program.
Since we have no operating reactors in our program at present, the
nuclear shere power porition of our mission is totally committed to
the dismantling and removal of the PM-3A nuclear power plant from
Antarctica.

The PM-3A was designed as a portable nuclear powerplant and
was installed at McMurdo Station, Antarctica, in early 1962. The plant
systems were designed under the concept that disassembly, packing,
and transportation could be accomplished with minimum difficulty.
By today’s standards, the reactor was a very small one. The power
oiltput was only 2 megawatts as compared to today’s 1,100-megawatt

ants.

P The plant was successfully operated by the Navy providing elec-
tricity and fresh water to McMurdo Station until September 1972. At
that time, a failure of the insulation canning around the primary re-
actor piping was discovered, and subsequent inspections indicated a
potential existed for chloride stress corrosion failure of the primary
reactor system.

After studying alternative plans, it was determined that the PM-3A
should be shut down permanently and, in order to comply with the
regulations of the Antarctic Treaty, that it should be dismantled and
removed from the Antarctic.

Commencing in October 1973, and through the present. the Naval
Nuclear Power Unit has been tasked with removing the PM-3A and
~1l related radioactive wastes from the Antarctic. With me todav
is the officer in charge of that unit. Lieutenant Commander Crane, who
developed the PM-3A removal plan and directed the initial phases of
the decommissioning at McMurdo Station. All major reactor and radio-
active power plant components were transported from the Antarctic
and buried at licensed radioactive burial sites in the continental United
States by April 1976.

Due to the severe Antarctic climate during the winter months, the
removal effort has been principally carried out during the austral sum-
mers, October to Februarv annually. Until .January 1976. the dis-
mantling and removal of the plant was completed as planned.

Approximatelv 900 tons of radioactive materials and 115 tons of
noncontaminated material were removed from the PM-3A site. The
principal task remaining at this point is the removal of approximately
10,000 cubic vards of contaminated crushed rock in the area of the
plant efluent discharge.

This was especially important with the PM—3A. being located 12,000
miles from headquarters.

Two areas of paramonnt importance that had to be addressed in the
planning were the environmental concern for compliance with the
Antarctic Treaty which prohibits disposal of radioactive waste on the
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continent and the health and safety of our personnel. Some other areas
that had a major impact on our plan were the following:

" 1. Solving the engineering problem inv!ed with the removal and
shipment of the large, highly irradiated reactor components.

2. Manpower requirements driven by radiation exposure limits.

3. Sequential removal of equipment in order to maintain radiation
monitoring and decontamination control. )

4. Definition of radioactive contamination in soils since national
regulations for certain fission product radionuclides do nov exist.

5. The final consideration was to optimize the above factors to re-
duce cost and complete the project in a timely manner.

Gentlemen, this concludes my brief formal comments, and I would
be glad to answer questions with regard to our experience and knowl-
edge gained by this decommissioning.

Mr. Brown, Thank you.

Although it is probably not your responsibility, do you know of the
existence of plans for similar activity with regard to our nuclear sub-
marine power plants?

Mr. ‘ArcTNI You are correct, sir. That is not in my area of ex-
perience, but I do know that two plants, two ships have been pres-
ently mothbalied. They have not been decommissioned or decontami-
nated, but I cannot speak to the Navy policy of the future.

Mr. Brown. With the experience that you have had with the Mc-
Murdo Sound plant, would that experience be pertinent to the power
plants on nuclear submarines ?

Mr. Arcunt. I think it would be to some degree, yes, sir.

We had a rather unique problem in the Antarctic because of the en-
vironment that we worked in, and the Antarctic Treaty which required
complete removal.

Mr. Brow~. Can you give use the location of the permanent burial
site at which the material was disposed of ?

Mr. Arcunt. Yes, sir.

There are two sites that were used. In 1974, Maxiflats, Ky., which is
a commercial, licensed burial site, was used. A small quantity of ap-
proximately 1314 curies were buried at that site. ‘

In 1975 and 1976, Barnwell, S.C., another commercial site, was used.
Approximately 44,000 curies were buried at that site.

Mr. Browx. Did you encounter any unanticipated problems in con-
nection with this exercise that might have some relevance to the larger
problems that we are trying to address here with regard to nuclear
power plants?

Mr. Arcuni. I do not think we encountered too many problems
when we finally got down to the Antarctic, but during the advance
planning a great deal of effort had to go into solving all of these
problems since we deployed such a small crew to the Antarctic to do
the job.

O]ne of the biggest problems that we had to solve before we got
into the actual decommissioning was the determination of radioac-
tivity in soil. There are no regulations at this time, national regula-
tions that state this level.

If you want me to further expound on that, I could have Com-

mander Crane speak to that. :
Mr. Browx. This would be a problem that would occur with the

conventional nuclear power plants that we face today, would it not?
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Mr. CraNE. Yes, sir, it would.

Mr. Brown. Would you elaborate on that a little bit ?

Mr. CranE. Yes, sir, I would be glad to.

We used the U.S. national standards to operate the nuclear power-
plant in the Antarctic, even though it was under an international
treaty.

AsyCommander Arcuni said, there are no national standards that
we could find that define what is radioactive waste in soil. We do have
standards for air and water.

We then went to the International Agency for Atomic Energy, the
TAEA, which lists regulations for various nations, signatory nations,
and is also a cosigner of the Antarctic Treaty, and found that the
.U.S.%.R., has a regulation regarding wastes in soil, radioactive wastes
in soil,

Because we were on international territory and under international
treaty, we decided to apply their standards and found that at the
time vyle had no indication of how much that would be in the way of
our soil.

We published the fact that we would apply those standards and
could not survey the site because the instruments that you need to sur-
vey the site—effluent areas near the plant—are so sensitive that you
have all the high radioactive materials out of there before you can
actually see what you have in the soil around the site.

That was an unanticipated problem which has caused us some
difficulty.

We feel that it would have been beneficial to us had we had a U.S.
standard for small quantities of radioactive material and large quan-
tities of soil.

Mr. Brown. Do you have any questions, Dr. Colglazier?

Dr. Corerazizr. No,

Mr. Brown. Mr. Spensley ?

Mr. SeensLEY. No. : )

Mr. Brown. The McMurdo installation is one of the few plants I
have ever visited, and I find the history of that plant interesting, and
how you have handled your probiem there.

I think that it would be pertinent at some future time if we could
review the Navy’s plans in connection with the nuclear submarine
power plants, but I will not attempt to do that with you gentlemen at
. the present time.

" I have one final question. Did you come up with cost figures that
you might be able to give us with regard to this exercise?

Mr. Arcuni. Yes, sir.

The actual cost plus estimated cost right now is $1.6 million. That
does not include military labor costs. Military labor costs, we esti-
mated, and as you know it is difficult to use the cost of military labor—
we used the NAV-COMP standards. and that is about another $700,-
000 in military labor costs.

Mr. Browx. $2 million for two meguwatts?

Mr. Arcunt. Yes, sir, if you include military labor.

Mr. Brown. Can we extrapolate that up to 1,100 megawatt power?

Mr. Arcuxt. No, sir, I do not think you can. T do not think it wonld
be fair because of onr remote location in the Antarctic. You are talking
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about transportation of radicactive wastes 12,000 miles, and a con-
siderable amount of those costs was transportation.

Mr. Browx. Did you transfer it by commercial vehicle or by Navy
vehicle?

Mr. Arcunt. We used Military Transport Service ships,

Mr. Browx. We would appreciate it if you could amplify on any
further breakdown you have of these costs.

Mr. Arcuxt, Yes, sir.

Mr. Browx. I think that would be very useful.

We have no further questions at the present time, gentlemen. I ap-
preciate very much your being here this morning.

We hope we can keep in touch with you on this matter.

Mr. Arcuxi. Thank you, sir.

Mr. Browx. Our last witness this morning will be Dr. James Liver-
man, Assistant Administrator for Environment and Safety, Energy
Research and Development Administration.
~ He will undoubtedly have much wisdom to contribute on this sub-
ject. ,

STATEMENT OF JAMES L. LIVERMAN, ASSISTANT ADMINISTRA-
TOR FOR ENVIRONMENT AND SAFETY, ENERGY RESEARCH
AXD DEVELOPMENT ADMINISTRATION

Dr. Livermax. Thank you, Mr. Chairman.

I would like to introduce my colleagues. The man on my right is
Mr. Robert Ramsey who works in_our Division of Environmental
Control Technology. On ay left is Dr. Colin Heath who is from the
Office of the Assistant Administrator for Nuclear Energy. They arc
the experts, and [am the generalist.

With your permission, Mr. Chairman, I would just as soon submit
tho statement for the record and summarize it.

Mr. Brow~. Without objection, the statement will be included in
the record.

Dr. Liversax. T haye a few slides that may help to give us a pic-
ture of the program on decontamination and decommissioning.

T would like to make a general observation before I start my state-
ment, which is, that in the case of wastes, it is always the last thing
that anvbody worries about, and that is true of nuclear, of fossil, and
other technologies.

As T have testified earlier before this committee, we have instituted
a planning process in ERDA in the last year which forces us to con-
sider from the very beginning of the technology and all through it
what you do with tire wastes.

Hopefully, the impact of this approach, in the long run, will be to
show, as Commissioner Jones of the Connecticut Public Uttlities
Control Authority said, that it is clear that fossil fuel plants are going
to have decommissioning costs, also, to clean them up, and what we
will try to force out into the open throngh this planning process 18
to take into account what our decommissioning picture is likely to look
Tike.
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SURVEY OF ERDA EXCESS CONTAMINATED FACILITIES
AS OF JUNE 1976

EXPECTED NEXT

EXCESS 5 YEARS

ALBUQUERQUE OPERATIONS

LOS ALAMOS 12 5

MGUND LAB 3 )

OTHER AREAS 0 0
CHICAGO OPERATIONS 3 5
GRAND JUNCTION OPERATIONS 1 1
IDAHO OPERATIONS 9 0
NEVADA OPERATIONS 3 0
OAK RIDGE OPERATIONS 6 37
PITTSBURGH NAVAL REACTORS 0 0
RICHLAND OPERATIONS 272 67
SAN FRANCISCO OPERATIONS 10 1
SCHNECTADY NAVAL REACTORS 0 0
SAVANNAH RIVER OPERATIONS 1

TOTAL 320 116
THESE NUMBERS USUALLY ROUNDED
FOR BUDGET AND PLANNING
DOCUMENTS 300 100

SyrpE 1

The first slide (slide 1) summarizes for you the number of contam-
inated facilities and excess facilities that are at ERDA sites.

Mr. Brown. These figures refer to sites; that is, geographical
locations?

Dr. Liverman. No; these are contaminated facilities on the various
sites shown on the left of the slide which are now excess.

We started the study in 1972 and continued it in 1973, to list about
900 plus buildings in which radioactive material was being handled at
that time. At that point, there were only 130 excess, but as of June
1976, when we reassessed the picture, there were about 300 which had
been declared excess to our needs and have to be decommissioned and
decontaminated, with 116 more expected over the next 5 years.
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BUILDINGS AND FACILITIES ON THE HANFORD RESERVATION
CURRENTLY EXCESSED OR TO BE EXCESSED WITHIN 5 YEARS

As oF Junge 1976

100 Area

200 ARea

300 Area

CriBs, Ponps, AND DITCHES

SLIDE 2

CURRENTLY Excessep WITHIN
Excessep 5 YEARS
70 53
29 14
3 0
o o
272 67

The next slide (slide 2) indicates the nature of many of these that

are on the Hanford site.

Mr. Browx. That is by far the largest number.

Dr. LiverMaN. Yes. .

The Hanford site has a major segment of these localized on the one

site..
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CONTAMINATED FACILITIES AT HANFORD

e CONTAMINATED LIQUID DISPOSAL SITES

® CONTAMINATED SOLIDS STORAGE AND DISPOSAL SITES
® FUEL REPROCESSING FACILITIES

® FUEL STORAGE BASINS

¢ REACTORS

® REACTOR GAS AND EXHAUST AIR SYSTEMS
¢ RETENTION BASIN SYSTEMS

® TRANSURANIC FACILITIES

® URANIUM FACILITIES

e LABORATORIES

® WASTE MANAGEMENT FACILITIES

SLIiDE 3

The next slide (slide 3) shows the general kind of things—liquid
disposal sites, contaminated solid-storage disposal sites, fuel reproc-
essing facilities, and a whole Jaundry list of other kinds of things that
we find as we have tried to inventory them.

There are basically four objectives that we are trying to achieve
as we work on the radioactively contaminated facilities.

First, to reduce the potential risks from the various facilities; sec-
ond, to plan for the disposition of those facilities to get them totally
out of tEe environmental stream; third, to learn by the decontamina-
tion/decommissioning procedures how to minimize environmental
contamination and get rid of the extremely costly continued surveil-
lance and maintenance of the facilities over a period of time; and
finally—which as we clean them up may be the most important one—to
Jearn from what we are doing, to document our actions thoroughly in
order that what we learn will be useful in the design of commercial
facilities so that they can be decontaminated and decommissioned
effectively, at minimum costs over a period of time.

The documentation on the facilities to be decommissioned and de-
contaminated, which has been studied in much detail at the Hanford
site, 15 scheduled for completion by about the first of October of this
vear. We have done a fairly detailed study. It is unfortunate that the
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GAO—I was here for Mr. Canfield’s testimony—did not have time to
look into the details of what is being done at one or two of the sites
because I think we in ERDA, although having, perhaps, started late,
for which one can have a finger pointed, have, nevertheless, on the
Hanford site, done a fairly detailed study which is now computer-
based and can tell us where we are and where we are going.

There are three of four basic methods, and Mr. Larson 1n his testi-
mony covered some of those, for dealing with decommissioning and
decontamination. '

You can mothball it, which you need to do in some of the intensely
radioactive areas for up to 50 to 100 years. So you mothball and con-
trol and monitor it, or entomb and monitor it until such time as the
radioactivity has decayed to where it can be dealt with, and finally
remove it, and use the facility for something else.

Those are the various means of dealing with that question.

I would like to run rapidly through now

Mr. Spenscey. I would like to ask one question.

When you say “mothballing until we can do something,” does that
mean that there are no other technological solutions for the moment,
or that there are no other cost-effective solutions to it?

Mr. Ramsey. I think there are no other cost-effective solutions. You
achieve a degree of immobilization of the material in place by moth-
balling and then allowing natural decay to take place and improve
your situation in exposing workers who do the decontamination and
decommissioning work. ,

Mr. SpexsLEY. In other words, we have the technology available to
us for removing any facility that is now considered in excess or con-
taminated without mothballing?

Mr. RaMsey. Yes. You can do that, but the expense that you face
then is radiation exposure to workers which you may be able to reduce
by mothballing.

Dr. LiverMan. Or by use of remote handling equipment.

Now, the kinds of things that we try to keep 1n mind as we deal
with the Hanford situation is to try to deal first with those which could
result in offsite radiological hazards.

Second in priority is the radiological, physical, and chemical hazard
to people and to reduce hazardous situations onsite.

A third one is to minimize the cost of continued maintenance and
surveillance.

If there is no real offsite hazards or onsite hazard for some con-
siderable time, then one asks is the cost of maintenance and surveil-
lance outweighed, or is it a minor component compared to dismantling
it and disposing of it, and removing and cleaning up at that point in
time? In addition, one must consider what is the compatibility with
projected use of the site? Do you need to move it out of the way in
order to use the site for ather things?

In general, those are the kinds of things that are taken into account
as we work on the problem of decommissioning and decontamination.
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I would like to show you four or five examples of situations before
and after decontamination. This slide shows the Sodium Reactor Ex-
periment at Santa Susana, Calif., before it was worked on. (Slide 4.)
The next slide (slide 5) shows how it looks from the outside as a result
of decommissioning and decontamination.




SLmE 7

The next slide (slide 6) shows you the inside of the building. This
was the hot cave before the decommissioning and decontamination
took place. The next slide shows, obviously, the “after,” (slide 7) in

which the facility was turned into an engineering mock-up facility
for testing equipment for remote dicmantlement.
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'STIR DECOMMISSIONING

SLr 8 ‘

The next slide (slide 8) shows the shield test irradiation reactor
before and after—on the left, before, and on the right, after.

You can see a considerable amount of clean-up does take place and,
therefore, 1t becomes obvicous why there is considerable cost.
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SLmE 9

The next slide {slide 9) shows a reactor building at Hanford. If
you have been out on that site, and I believe you have been there, Mr.

Brown, haven’t you?
Mr. Browx. No, I have not.
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Dr. Livermore. They look pretty bad—the old buildings that have
been there for 30 years—from the outside. Inside, you can see the
reactor face (slide 10). This simply gives you an example of the kind

of problems that one is dealing with in decommissioning and decon-
tamination.
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SLme 12

The next slide shows you a fuel rei)rocessmo plant (slide 11). In-
side of that plant the hot cave—or hot canyon is perhaps a better

“ description—is located (slide 12). When you get into decommission-
ing and decontaminating there, you begin to see the size and the
enormity of the task confronting you.

D/D BUDGET HISTORY
{B/O IN THOUSANDS OF DOLLARS).

MANAGEMENT OF SURPLUS DIVISION BRC OoMB

CONTAMINATED FACILITIES REQUEST MARK MARK CONGRESS ACTUAL
FY 1973* - s o s 0 $ 1) $2.107
FY 1974 - 380 380 380 2,923
FY 1975 $ 8,300 5,655 5,655 5,655 5,580
FY 1976 13,700 6,800 6,355 6,355 5,953
FY 1977 12,380 12,380 6,355 6,355 -

FY 1978 19,000 13,500 12,400 PENDING -

* PRIOR TO FY 1973, D/D FUNDING WAS INCLUDED IN THE OPERATING BUDGETS

Svme 13

Mzr. Canfield in his discussion, and you and Mr. Wirth both in the
questioning, asked why haven't we done something earlier, and while
I do not want to put myself in the position of pointing fingers, this
slide (slide 13) is the budget history of what has happened since 1973,
which is when I think we real]y started to give attention in the AEC
and, subsequiently, ERDA, to dom(rsomethmgabout it.



121

In connection with my opening comment about waste being the last
thing that people appear to worry about—the same is true not oniy
here but also in the commercial wastes. It is easy to defer and delay.
So therefore, the dollars that are really needed to address the ques-
tion simply are not spent on it. o

T am glad the committee i3 looking into this question, because 1t 1S
certainly one that demands the attention of the executive branch,
and the Congress also, because it is going to be expensive to deal with,
but it must be dealt with in some timely and orderly manner.

That is all the slides, unless there are questions.

As you are well aware from earlier testimony before the committee,
under the general area that one could call decommissioning and de-
contamination is the uranium mill tailings question, particularly the
one in Grand Junction, Colo., in which, over a 5- or 6-year period, we
will have cleaned up the mill tailings under 500 to 600 dwellings and
schools, at a cost to the Federal Government of about $8 million. This
represents about 75 percent of the cost of removing the tailings and
putting those houses and schools back to where they can be used on
an unrestricted basis.

In addition, we have been under congressional mandate now for
about 3 years to survey all of the excess uranium mill tailing sites in
eight Western States. Those surveys are now about finished. We are
in the process right now of publishing the final report onthem.

The best estimates we have now, considering that the States will be
requested to fund a similar proportion—at least, that is the legisla-
tion that seems most likely to go into effect—the 75 percent share
will probably cost the Federal Government somewhere between $80
and $100 milfion to clean up those mill tailing sites.

Woe have had a number of discussions with the Nuclear Regulatory
Commission, the NRC. We are very happy to work with them and see
that they are, and have been for some time, requiring all new plants
and those that are coming into being to accommodate the decommis-
sioning and decontamination factor as a condition of license so that
hopefully, in the future, this problem of having owners walk away
from miils and tailings, abandon them, and leave them to the Federal
Government to take care of, will not reoccur.

‘As to whether additional legislation or additional regulations in
that area are required, I think that is a matter that could better be
addressed by the Nuclear Regulatory Commission.

There is yet another category of facilities to consider. During World
‘War I, there were an enormous number of universities and companies
brought into the development of atomic energy. We find now, in retro-
spect, that there were perhaps as many as 150 sites around the country
that were, in the mid 1950’s and early 1960s excessed and released
to be used by the lpub‘iic in whatever way they saw fit. Relooking at
the question of release with revised regulations now, it is clear that
there is some contamination in some of those sites that will, perhaps,
need to be cleaned up, and we are in the process of doing detailed sur-
veys—the fiscal year 1978, and I presume the 1979, budget will carry
funds, to define more clearly and precisely which ones need to be
cleaned up and to finish estimating what it will cost.

There is 8 comment that I would like to make here, based on the
observation of the 150 sites. One of the problems we found was that
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records indicating the degree of cleanup had been destroyed. In spite
of searching through the Federal record system and company records
systems, 1t became totally impossible to locate records on about 60 or
70 of these sites.

The point I wish to make is that there needs to be spelled out some-
where, somehow, a requirement that when you have finally gotten
those facilities to a state of cleanup where they are publicly accept-
able, that some permanent record be retained that someone can go to
and find, like in the Federal Register, or some other place, that is
going to be around for a long time. It could save doing the same job
again in 25 to 50 years when we right decide that because the regu-
lation has been changed, the facility should have been cleaned up 2

little more. .
I think that is an important issue that needs to get some attention

as one goes along.

Clearly, a commercially licensed contaminated facility is not our
problem, but in a sense, the technology which we are developing cer-
tainly should contribute to helping the NRC and others with that

uestion. Our big problem results from the defense wastes which 4re
highly radioactive, principally, at three sites—Hanford, Savannah
River, and Idaho.

We are working on the problem now of what you do with that 70
or 80 million gallons of material. Some of this has been solidified and
made into salt cake so it is immobilized as much as possible, so that 1t
is stabilized, but it clearly is a question that has to be addressed. We
currently have in preparation a series of what we call defense waste
documents which will describe what the relative costs, risks, and
uncertainties are of various alternatives for disposing of these wastes.

Those three sites are quite different from one another. The one at
Hanford is isolated and in arid country. The one at Savannah River
is very close to the water table. The one in Idahe is 600 to 700 feet
above one of the major aquifers in that region.

The climates are very different. So the questions that have to be
addressed at each one of these sites will be quite different. The defense
waste documents are now being produced for the various sites by the
field operations offices, and from them we will come up with environ-
mental impact statements as to what we must do with the material
and when. .

As you are perhaps aware, in his energy plan, the President di-
rected Dr. Schlesinger to address the question and review the entire
ERDA waste manageinent program.

I have no doubt but that over the next year the waste question is
going to be addressed in much detail—both by this committee and, I
am sure, by two or three other committees in the Congress, as well as
by the Department of Energy. Certainly my programs will continue
to update and aggressively pursue the documentation on all of our
facilities, as we have done for the Hanford site.

That completes my statement, Mr. Brown.

If you have questions, I would be happy to either try to answer
them or have my colleagues respond. o

I would like to make one other comment. One of the discussions
this morning, and with Mr. Wirth pursuing the cost and other as-
pects, leads me to suggest that the committee might like to have in its
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record a paper that was put together for a recent International
Atomic Energy Agency symposium, entitled “Technical and Eco-
nomic Aspects of Nuclear Power Plant Decommissioning.”

Mr. Brown~. Without objection, that will be made a part of the
committee record.

[ The paper follows:]

TECHNICAL AND ECONOMIC ASPECTS OF NUCLEAR PoweR PLANT DECOMMISSIONING

(By Harold Glauberman, U.S. Energy Research and Development Administra-
tion and William J. Manion, Nuclear Energy Services, Inc.)

INTRODUCTION

Nueclear power reactors as well as other fuel cycle facilities will eventua!ly
reach the end of their useful life either due to obsolescence or adverse economics
of continued operation. Ultimately, it will be necessary to provide for the dis-
position of these facilities in a way that assures protection of public health and
safety and permits the facility and land to be released for other nuclear use
or unrestricted use.

The decommissioning of retired nuclear power plants is an area that is re-
ceiving increased attention. A 1974 Ford Foundation Study—*“A Time to Choose” :
addressed the need for study of the decommissioning problem. The study stated,
«A full assessment of the decommissioning problem should be carried out——
promptly—before the new reprocessing plants coming on line are fully con-
taminated, and before reactors proliferate throughout the country. Institu-
tional and economic questions are at least as important as technical ones.” The
Ford Study further asks, “Who should be responsible for decommissioning?
How should decommissioning be paid for? How will decommissioning costs
affect the economics of the nuclear fuel cycle?”’ We are in agreement with the
study's contention regarding the importance of institutional and economic ques-
tions and in this presentation will attempt to provide answers to them, specifi-
cally for nuclear power plants, ‘

First, it should be noted that in October 1973, the IAEA held a consultants’
meeting in Vienna, Austria, to consider the problem of decommissioning nuclear
facilities. The consultants advised that the IAEA should include decommissioning
in its program and promote the formulation of guides, recommendations and
standards. They also prepared a report, “Decommissioning of Nuclear Facilities:
A Review of Status.” * The report discussed extensively the responsibilities asso-
ciated with decommissioning which are similar to those already established for
fhe eonstraetion of nnelear faefiities, In thig eonnection, the plant ownerg mugt
assume the technical and economic responsibilities of the decommissioning, while
the public authorities must define what will be acceptable toward the future use
of the facility and enforce the standards relative to environmental, health and
safety, and waste management to protect the public. Emphasis was also placed on
the point that decommissioning can involve long-term responsibilities similar to
waste management and that long-term responsibilities for decommissioning be
given to appropriate public authorities since the assumed permanent existence of
commercial organizations may be unrealistic. The establishment of financial
arrangements for decommissioning, which will be discussed later, could alleviate
this concern.

In October 1975, the IAEA held a Technical Committee Meeting to continue
the considerations of decommissioning resulting from the 1973 consultants meet-
ing. The report of this meeting was issued as an JAEA technical document® A
number of conclusions and recommendations were stated ; however, only a few
that are relevant to the remainder of this paper are noted :

There are no insurmountable technical problems to decommissioning to any
stage, but considerations with respect to poliey, planning, timing, costs, waste
disposal, safety criteria and regulatory aspects need further development; and

Experience and cost data need to be accumulated so that realistic planning for
decommissioning can be instituted.

1 Ford Poundation Study, “A Time to Choose,” Ballinger, Cambridge. Mags. (1974).

? “Pecommissioning of Nuclear Facllities—A Review of Status', Atomlic Energy Review,
12. No. 1. IAEA, Vienna (1974).

# “Decommissioning of Nuciear Facilities”, IAEA-178, Vienna (1975).
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Regarding this latter point, establishing the future costs and obligations of
decommissioning large reactors is one of the principal concerns of industry,
utilities, government and the public. Most discussions of cost hdave relied on past
decommissicning experience of small reactors as the basis for extrapotation to
arrive at conclusions about large reactor decommissionings. In order to better
define decommissioning requirements, the Atomic Industrial Forum (USA) re-
cently sponsored a study * of decommissioning alternatives for a 1100 MW (e)
light water reactor (LWR) and a similarly gized high temperature gas cooled
reactor (HTGR). This paper reflects the information developed in the AIF study.
Basic data such as reactor structure radioactive inventory, component contact
radiation dose rates, number of cuts required to remove vessel internals, number
of feet of various size pipes to be decontaminated, volume of contaminated or
activated concrete to be removed and buried, were specifically calculated for
each reactor type. This information led to the definition of the individual work
activities including required equipment and personnel resources, determination of
program schedule, calculation of activity duration, program costs, and other
impacis such as occupational radiation exposures, effiuent releases and non-

occupational exposures.
DEFINITION OF DECOMMISSIONING ALTERNATIVES

The United States Nuclear Regulatory Commission (NRC) Guide 1.86° de-
scribes methods and procedures currently considered acceptable by the NRC staff
for decommissioning alternatives leading to either a.terminated or an amended
license. The guide presents three primary decommissioning alternatives, namely,
mothballing, in-place entombment, and removal of radioactive components and
dismanftling.

Mothballing.—Consists of putting the facility in protective storage. The facility
may be left intact except that all reactor fuel, radioactive fluids and wastes
should be removed from the site. Adequate radiation monitoring, environmental
surveillance, and appropriate security procedures must be established to ensure
public health and safety. The existing license is then amended to prohibit opera-
tion of the reactor.

Entombment.—Consists of removing all fuel assemblies, radioactive fluids
and wastes, and selected components shipped off-site, followed by the sealing of
21l remaining highly radioactive or contaminated components (e.g.. reactor pres-
sure vessel and materials) within a structure integral with the biological shield.
An appropriate and continuing surveillance program is required to assure the
structural integrity over the period of time in which significant quantities of
radioactivity remain with the material in the entombment.

Removal/Dismantling.—Requires removal from the site of all fuel assemblies,
radioactive fluids and wastes, and other materials having activities above ac-
ceptable surface contamination levels established in U.S. NRC Guide 1.86. Mate-
rials which contain induced radioactivity are evaluated on a case-by-case basis.
The facility owner may than have unrestricted use of the site with no require-

ment for a license,
1100 MW (E) REACTOR RADIOACTIVE INVENTORY

A realistic evaluation of how the various decommissioning methods, or com-
binations thereof, can be applied to reactors is dependent on accurate knowledge
of the quantities of radioactive material induced by neutron activation during
the operating life of the reactor. Most of this material will be an inherent part
of the metal structures within the reactor vessel internals, the reactor vessel,
and the structures surrounding the vessel. Radioactive contamination will also
be deposited throughout the reactor cooling system as a result of coolant circu-
lation during operation. .

The quantities of activation products produced in the concrete structures ad-
jacent to the reactor vessel are dependent on the composition of the aggregate
and sand used in the original mix. These may vary from reactor to reactor;
therefore, it will be necessary to analyze the actual activated concrete of the shut-
down reactor to obtain an.accurate estimate of the quantities present. In any
event, the activated concrete is not expected to be a controlling factor in selecting
a decommissioning alternative.

&« Manion, W. J., and Laguardia, T. S.. “An Engineering Evaluation of Nuclear Power
Reactor Decommissioning Alternatives”. AIF/NESP—-008, to be published.

¢ U.S. Nuclear Regulatory Guide 1.88, “Termination of Operating Licenses for Nuclear
Resactors” (June 1974).
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Initially after shuidown the reactor vessel and its internal components together
will contain greater than 99 percent of the total activity. Therefore, it is these
components which are of primary concern for a mothballed or entombed plant
and also dictate the method of component removal in a dismantling program.

The five radionuclides which are of greatest significance during decommis-
sioning are iron-55, cobalt-60, nickel-59, nickel-63, and carbon-14. Over 90 percent
of the activation product ifiventories for a PWR, BWR, and HTGR will consist
of the shorter-lived isotopes of cobait-60 and iron-55.

In the Atomic Industrial Forum study, the inventory by component in typical
1100 MW (e) reactors was calculated with time, beginning at shutdown and
continuing for 200 years. Each reactor type was assumed to operate at full
power for 80 percent of the time during its 40-year life. The fuel and control
rods were excluded from the inventory since their disposition will not be
unique to decommissioning. Based on these assumptions, the largest total in-
ventory at shutdown will occur in a PWR, and will be about 15 miilion curies.
At the end of 100 years this decreases by a factor of 35 with over 90 percent of
the remaining inventory being nickel-63.

In carrying out the decommissioning, the radiation dose rates associated with
the activated reactor components is another important consideration. Maximum
contact dose rates expected as a function of time were calculated at 2, 50 and
100 years after shutdown. The most significant gamma ray emitter over this
time span is cobalt-60; therefore, any plans for vessel internals or vessel removal
work must sccommodate the hard radiation flelds from this isotope. Gamma
dose rates at two years after shutdown would be in the range of 10° rad/hr in *
an LWR and 10? rad/hr in a HTGR.

Because of the high contact dose rate level shortly after shutdown, any re-
moval of vessel internals for an LWR would require sophisticated underwater
cutting and handling equipment. A delay period of about 100 years would permit
sufficient decay of the cobalt-60 to allow manual removal techniques with local
personnel shielding. Thus, the complexity of the operation would be greatly
simplified. '

Of interest is the contribution of nickel-59 and nuckel-63 to the total dose
rate. While the contact dose rate due to nickel-59 at shutdown was calculated
to be only 30 mrem/hr, because of its 80,000 year half-life, the reduction in dose
rate will require a iong time. As a result, this will have to be taken into considera-
tion for future LWR decommissioning involving protective storage alternatives.
In prior decommissiorings of small reactors, nickel-59 has not been a limiting
nuclide since the operating periods were not long enough to generate a significant
amount of this nuclide,

EFFECTS OF RADIOACTIVE INVENTCRY ON DECOMMISSIONING

The magnitude and composition of the radioactive inventory bears directly
on all three primary decommissioning alternatives. For example, the period
of time during which significant quantities of radioactivity remain will de-
termine licensing requiremients for both mothballed and entombed facilities.
One criteria that has been used in prior decommissionings for activated ma-
terial control is the maximum allowable beta-gamma surface dose rate. In this
study a limit of 0.4 mrem/hr has been assumed to be an acceptable level. It
should be noted this is not being suggested as a limit, but is used only as an
assumption to calculate effects. The immediate question is how long does it
take for the activated components of the reactor to decay to that level? The hard
gamma radiation field due to cobalt-60 will decay in 100-160 years while the
tontact dose from nickel-59, which was noted before, will require about 500,000
years to decay te 0.4 mrem/hr. The dose from nickel-63 would reguire 1,000
2,000 years and the carbon-14 dose from HTGR graphite blocks would require

65,000 years. '
. Some interesting conclusions can be drawn from the required decay periods.

To mothball or entomb a large reactor with all components in place, after it
has operated for 40 years will require surveillance and maintenance cost for
many . thousands of years. For such facilities, this exceeds what can be con-
sidered a credible period of assured control for public acceptance.

Mothballing or entombing could be a credible form of permanent disposition
if the vessel internals were removed and, for an LWR, the beltline region of
the vessel cladding removed to eliminate the nickel-63 concern. Of course, this
i{s almost as much work as complete removal of radioactive material and is not
considered to be a logical approach.
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If a plant were placed in a state of protective storage (mothballing or en-
tombment) for about 100 years, the cobalt-60 maximum contact dose rate de-
cays to about 300 mrem/hr. Thigs level permits manual operation with local
shielding. Therefore, a potential approch to decommissioning of a large reactor
is to mothball or entomb for these periods of time and then remove the remaining
radioactive material for disposal. The lcense requirements can then be termi-
nated and, if desired, the remaining non-radioactive structures dismantled..

The entombment form typical of past decommissionings, e.g., BONUS®, Hal-
lum ’, which were intended as a permanent mausoleum-type structure, is not
practical for large reactors. An entombment of simpler construction which is
amenable to demolition after the necessary delay period needs to be considered.
This structure would preclude personnel access to the entombed material. Al
openings to the entombment boundary would be sealed closed; for example,
by concrete walls and caps, but the void volumes within the entombment boundary
would be left as is.

FSTIMATED COSTS OF DECOMMISSIONING
with achieving each decommissioning alterna-
arized in Table I. The costs in 1977 dollars
different work activities and includes &

The estimated costs associated
tive and combinations are summ
represent the summation of many

contingency factor of 25 percent.

The total cost of mothballing includes such expense items as engineering, sup
plies and equipment, waste disposal, utility staff, and nuclear insurance.
Entombing cost would include each of the above and additional cost for the pre-
decommissioning period, decontamination, and the entombing structure. The
removal/dismantling costs would include added costs for vessel and vessel in-
ternals removal and disposal and structure removal and disposal, backfilling and
landscaping. The combination alternatives involving periods of protective storage
include the expense of maintenance and surveillance prior to removal/dis-

mantling. .
g is the operating gtaff that will perform the

The major cost for mothballin, ¢ r r
actual activities. The period of accomplishing the mothballing phase is estimated

to be about 10 months.

The annual post-mothba
estimated to be about $185,
cost includes periodic inspections, a full-time securi

for plant maintenance.
The estimated costs for the entombment alternative use the simple construction

approach which involves construction of a barrier around the reactor vessel and
internals within the original containment building. Entombment is estimated to
require two to three years to complete. The annual estimated cost of maintaining
the entombed facility is about $65,000 in 1977 dollars for all three reactor types.
The lower annual maintenance cost is based on the assumption that a gsecurity
force is not required and less building maintenance will be required.

The estimated cost presented for the removal and complete dismantling alterna-
tive assumes that it takes place shortly after shutdown. The period of time to
accomplish the program is estimated to be about five to six years. When the
reactor is dismantled, a license will not be required and there will be no annual
gurveillance costs at the reactor site.

The estimated costs of the two potential combination modes of decommission-
ing are also presented, and for these, it is assumed that the reactor is mothballed
or entombed for a period of time followed by removal/dismantling. The time
period for which the reactor is mothballed or entombed is assumed to be 108,
104, and 65 years for a PWR, BWE, and HTGR. respectively. During these time
periods, the residual radioaetivity will have decayed to levels which permit
relatively inexpensive removal and disposal. The total costs of these alternatives
include the accumulated cost of maintenance and surveillance for the protective
storage period prior to removal/dismantling. All costs assumed to be in 1977
dollars with no allowance for escalation.

ling cost of maintaining the reactor inste’lation is
000 in 1977 dollars for all three reactors types. This
ty force, and an allowance

s “Bolling Nuclear Sunerhenter Power Station Decommissfoning,” Docket 1154-2, P
ng“.‘g{nterr?%soutgccﬁ Auth%ritfv %m;lvnit:rd l;Tucle%r Corp. (Septem%er 1970). ’ » Puerto
e n Retirement ¢ allum Nuclear Power Facility”, AI-AEC-12709, !
International, Canoga Park, Callfornta (May 1970). ¥ C-12709, Atomies
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COMMENTS ON DECOMMIBSIONING ALTERNATIVES

A conclusion that can be drawn from the information presented is !;hat a logical
approach to decommissioning is to place the shu.tdown re_acto:: in protective
storage for about 100 years and then remove the residual radm_actwe components
and dispose of them in an approved burial ground. The selection of the form of
protective storage, l.e., mothballed or entombed, may be based on econqmic and
other considerations. For example, if the shutdown reactor is on a multi-reactor
site that has a continuing requirement for a full-time security force, then moth-
balling may be the preferred choice since there is no added cost for g;ecurity. It
should be remembered, however, that in actual fact, there may be envxronments_ﬂ,
societal, or political issues which may be more significant than cost and will
dictate the choice of alternative and timing for decommissioning. .

Mothballing and entombing dn not require any unique or unsual technical activ-
ities. Mothballing primarily involves cleanup of accessible plant area, but exten-
give decontamination of plant systems is not necessary because the entire site is
under surveillance. Entombing will require decontamination or removal of con-
taminated components external to the entombment barrier, to levels compatible
with unrestricted access to these areas. )

If a reactor is required to be dismantled shortly after shutdown, technically
sophisticated procedures will be needed due to the high radiation levels. These
will involve : remote underwater cutting of vessel internals, remote in-air cutting
of the reactor vessel, and controlled explosive demolition of heavily-reinforced
activated concrete.

Experience gained in dismantling the Elk River Reactor ® indicates that remote
operation of a plasma arc torch is a feasible technique for cutting heavy steel.
However, the technigue needs further development for application to large
reactors which have steel components that are two to three times thicker than
those cut at Elk River. The technology exists, but the tooling and larger torches
must he demonstrated. Controlled explosive demolition of activated reinforced
concrete including control of contaminated dust, concrete separation, and rebar
cutting, has also been adequately demonstrated at Elk River. Although large
reactors will have many times the quantity of concrete to remove, the techniques
developed for the Elk River biological shield will be applicable.

FINANCIAL CONSIDERATIONS OF DECOMMISSIONING

. The costs of decommissioning a large reactor, although significant, can be

accommodated in a manner which would have little impact on either construe-
tion or operating costs. In order to achieve this, decommissioning cost must be
included in the initial financial planning of the reactor. For example, decommis-
sioning activities costing $40 million in 1977 dollars but not requiring expenditure
for 40 years from now, would require the establishment of a $18.9 million sink-
ing fund assuming the rate of return on investment funds is two percent greater
than an assumed inflation rate of six percent. If the rate of return is assumed to
be three percent greater, then $13.1 million would be required. The required
costs could also be established by providing an annual contribution of $1.6 or
$1.2 million over 40 years for the respective interest percent differentials. If the
plant were shut down at & time prior to the 40-year operating life, the latter
method would not permit accumulation of the required funds. In comparison to
initial construction costs of a large reactor, the one-time single construction
period sinking fund contribution would represent modest cash requirements.
Although at present there is no such requirement, serious consideration should
be given by regulatory authorities and reactor owners to the establishment of a
sinking fund for decommissioning at the time a new reactor is licensed to operate.
'I'his would assure that the necessary financial resources would be available to
carry out the decommissioning responsibility.

As an additional thought on decommissioning costs and philosophy, we believe
it is correct to say that nuclear power reactors have been designed by architects
and engineers for safety and efliciency of operation without specifically consider-
ing eventual decommissioning requirements. It is reasonable to hope that the
same philosophy applied to decommissioning could lead to great reductions in the
couts of complete dismantling of reactors. The physical separability of shielding

8 “Final Elk River Reactor Program Report,” C00-851-93 (September 1974).
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and contamination control bsrriers is one principle that needs to be looked at.
Another is the principle of modular shieiding, which obviously may require
trade-offs with the desire for monolithic construction to provide structural
strength. Designing reactors with three goals instead of two will not be easy,
but it may well turn cut t¢c be a better choice than the expenditures now
postulated for unrestricted release of sites or the requirement for long-term
surveillance,

FUEL REPROCESSING AND FABRICATION PLANT DECOMMIBBIONING

Up to this point this presentation has been focused on nuclear power plants.
The decommissioning costs and procedures applicable to reprocessing and fuel
fabrication plants are also of major concern and should not be overlooked.
Current experience for decommissioning commercial size reprocessing plants is
limited ; however, applicable experience has been obtained at a number of sites
using’ operations common to reprocessing plants. In addition, a great deal of
experience has been found in decontaminating and dismantling of piutonium
facilities using techniques which would be used for mixed oxide fuel fabrication
plants and fuel reprocessing plants. These have been reported in a number of
recent publications and annotated bibliographies®®™

A few of the reported efforts are briefly summarized:

At Savannah River five modules of a hot canyon of one of the chemical
processing plants for irradiated fuel were decontaminated for reuse.”” The ac-
tivities included removal of processing equipment, remote decontamination of
eanyon walls and floors using the hot eanyon crane; isolation of the five modules
to be cleaned from the rest of the canyon: penetration of the 1% meter thick
wall for personnel entry; and direct decontamination as required. The work was
completed in one year at a cost of about $150,000.

A small prototype reprocessing plant at the Fontenay-aux-Roses Nuclear Re-
search Centre in France was totally dismantled.®® The decommissioning was
completed in about three years and required 150,000 man-hours. The components
removed were decontaminated, baled, and shipped to Saclay for storage with the
contaminated soil and building rubble.

The Eurochemic demonstration reprocessing plant in Mol, Belgium, stopped
operations in December 1974 after approximately eight years of operations.
Initial plant cleaning and rinsing, and plant decontamination has been completed
so0 that access to all process cells is possible to permit dismantling operations.
The facilities are to be decommissioned for restricted use with the option for
further removal and dismantling to release the site for unrestricted use st a
later date. Cost estimates for the dismantling operations based on 1978 U.S.
dollars were about $35 million, representing about 45 percent of the value of the
initial investment. An additional $5 million has been estimated for disposal of
the conditioned waste (15,000 drums of 200 liters each) based on information
from the FEuropean countries with advanced disposal programs. The Experience
gained in the Eurochemic decommissioning program will be of considerable value
to others involved in the planning for decommissioning commercial size re-
processing plants. It should be noted that in one respect decommissioning of re-
processing plants will require greater precautions and controls for personnel
protection than reactor facilities due to the potential for plutonium inhalation
and the spread of area contamination during dismantling operations.

As we have indicated for nuclear power plants planning for decommissioning
during the initiat design stage could also substantially reduce the costs of
terminating operations at fuel reprocessing plants and fuel fabrication facilities.
Financial arrangements similar to those recommended for nuclear power plants
should also be considered for new major fuel cycle facilities to insure that the

* USERDA. “Proceedings of the Conference on Decontamination and Decommissioning
({D/D) of ERDA Facilities”, 1daho Falls. Idaho (August 18-21, 1975), CONF-T50827.

10 Sande, W. E., et al., *Decontamination and Decommissioning of Nuclear Facilities—
A Literature Search”. Battelle Paclfic Northwest Laboratories, BNWL~1917 {May 1975).

1 Pagehall, R. K., “Decontamination and Decommissioning Criteria for Use in Design of
New Plutonium Facilities. Atomics International, AI-ERDA-13156 (June 1975).

13 Moore, P. R., “Decontamination of a Highly Radioactive Chemical Processing Facility",
in Proc. of the Conference on Decontamination and Decommissioning (D&D) of ERDA
Facilities. Idabo Fallg, Idaho (August 19-21, 1975), USERDA. CONF 750827.

13 Cerre, P.. “D'emanteleraent de 'usine pilote d’extraction du plutonium de Fontenay-auz-
Roses'’, Bull, Inf. Scl. Tech.. Paris 70 (1963).

14 Detllleux, E. J.. “Status of the Decommissioning Program of the Eurochemic Repracess-
ing Plant”. Proc. of the International Symposium on the Management of Wastes from the
LWR Fuel Cycle, Denver, Colorado, (July 11-16, 1976). CONF-750827.
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burden of decommissioning potential nuclear monuments will not be left to
future generations,

TABLE I, —ESTIMATED DECOMMISSIONING COSTS
[1977 dollars times 109

Alternative PWR BWR HTGR
Mothballing. .. ____ . . 3,200 3,400 3,100
Annusl surveillance. . _ ... ____ .. 185 185 185
Entombment_ ... 10, 200 10, 400 7,800
Annual surveillance. .. __ 65 65 €5
Removal/dismantling.. . ___. 37,000 42,900 38, 500
Annuel surveillance_.___ . _____._______________ 0 0 0
Mothballing with removal/dismantling 1 38,300 38,700 36, 400
Entombment with removal/dismantling ! 32,300 33,300 33, 300

! Mothballing or entombment period in years, PWR-108, BWR-104, HTGR-65.

Mr. BrowN. As yousaid, Dr. Liverman, the major part of the imme-
diate problem does seem to involve the very large inventory of radio-
active military wastes which have accumulated for 30-odd years.

That has seemed to be particularly pertinent to the problems faced
at West Valley, where they seem to have some waste disposal problems.

Does your presentation include any time frame within which you
expec%t these documents to be completed? Is it within the next year
orso?

Dr. Liverman. Dr. Heath?

Dr. HeatH. The defense high-level waste document for Savannah
River was issued in May. I am sure that we can make that available.

Mr. Brown. Last month?

Dr. HeatH. Yes,sir, May of 1977,

The schedule for the remaining documents at the other two sites, at
Idaho and Hanford, is within the next year.

Draft programmatic environmental impact statements are scheduled
to be produced in 1978.

Mr. Brown. The documents will present options, but they will not
in themselves constitute a decision document as to what will be done.
Is that right ¢ '

Dr. Liverman. That is right.

The environmental impact statement has to be put together, and
from that plus other economic and other considerations one can make
the decision about what is the best way to go, but I suspect, and, Colin,
you may wish to comment, that even at this stage of the game, cer-
tainly with the Savannah River plant and others, that one begins to
get a feeling for what the best way to go is. Trying to balance every-
thing, however, clearly, the decision cannot be made :

Mr. Brown. Who will be responsible for making the decision?

Dr. Liverman. I suppose the Secretary of the Department of En-
ergy, if we are in existence by then. I think everybody hopes we will be.

What additional assistance he may require, I do not know, but
clearly it will involve—being a major policy decision—the various
Assistant Secretaries in that Department as well as perhaps the Treas-
ury and others. ]

Mr. Brown. In listening to the testimony yesterday with regard to
West Valley, and hearing only one side of it, one got the impression
that there was a maze of unsolved technical problems in connection
with the disposal of those 600,000 gallons of high-level radioactive
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waste, including the apparently unanticipated problem of sludge for-
mation as a result of neutralization of the waste, and the possibility
that the sludge was becoming affixed to the tank itself in such a fashion
as to make it difficult to remove, and the problem of the physical
manipulation of that waste due to the design of the tank.

Are these all the kinds of problems that your defense waste docu-
ments will address and hopefully present options toward a solution?

Dr. Heats. I do not believe that the defense waste document in
itself will go to that level of detail, but those problems are being ad-
dressed, and the formation of sludge from neutralization is a phenome-
non that also occurs at the defense waste sites.

The documents do address the treatment of the sludge in addition to
the salt cake, but the specific problems in specific tanks, I imagine, will
be the subject of follow-on studies.

Mr. BrRown. We were informed that there is rot even definitive infor-
mation as to the composition of the sludge. Obviously, you cannot make
much of a plan for transformation of it if you do not even know what
the precise composition of 1t is.

Is that your understanding of the situation ?

Dr. Hears. T am not exactly sure what the state of knowledge is on
the sludge at NFS. T think there may have to be some additional work
done. That certainly is a question that has to be addressed.

Mr. BrowN. You do not have a similar s’udge problem, but you have
a salt cake situation at Flanford ; is that correct ?

Dr. Heats. There is a sludge that is formed during the neutraliza-
tion process, so we do have sludges in addition to the salt cake, but
specific mechanisms for handling those sludges are included in the
analyses and are discussed in the defense waste documents.

Mr. Browx. Do you have wastes that are stored in both an acid solu-
tion and a neutral solution at Hanford ?

Dr. HeatH. No, sir. It is neutralized at Hanford.

We have some acid waste at the Idaho facility, so we do have some
experience with acid waste.

Mr. BrowN. Does your plan for waste Landling contemplate a situa-
tion that would exist after the tanks have deteriorated and 1t becomes
n;,cesésary to remove. the waste to another tank or otherwise dispose
of it?

Dr. HeaTtH. Yes, sir.

During the interim management phase where the material is being
handled in the tanks, there is a continual monitoring of the tanks,
and provisions are made for transferring the waste if that becomes
necessary.

One of the options that is analyzed in the defense waste document
is to continue to manage the waste in that fashion, namely, if one
decides that the exposure and the cost is such that the best thing to do
is to continue to hold it in some form in the tanks—that is an alterna-
tive that is also analyzed in the document.

Mr. Browx. In connection with West Valley, and although I recog-
nize that these are possibly details that are not of great significance,
T ask them from the standpoint of trying to evaluate the extent of the
prior planning for future contingencies that develop in these situations,
it seems that they did not even have the mechanical facilities for pump-
ing the wastes into alternate storage containers designed into the origi-
nal system.
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That is not the case at Hanford, isit?

Dr. HeaTs. No, sir. We do have the capability to transter them.

Mr. Brown. A few years back you had a leak problem at Hanford
which came to the attention of the public. Could you indicate the
nature of that situation and how it was corrected ¢

Dr. Heatir. We can supply detailed information on all leaks that
have occurred for the record. However, I can summarize the fact that,
yes, there have been a number of leaks, and the material that did escape
‘trom the tanks has been monitored. They know exactly where it is, and,
as Dr. Liverman described, the climate in the Hanford area 1s a very
dry climate, and the material has moved on the order of a maximum of
200 feet, and because of its radioactive nature it is possible to monitor
the exact location.

Mzr. Browx. It did not by any chance get into the river—your iden-
tification is not that it is out in the south Pacific Ocean, isit?

Dr. Heats. No, sir.

As Dr. Liverman indicated, the water table s several hundred feet
below the surface in that area, and the material is in the immediate
vicinity of the tank, in the dry desert soil. In terms of corrective meas-
ures that have been taken, the cause of the cracking of the tank was
identified ; replacement tanks are being built which are of a double-
shell -construction which the early tanks were not. We now have a
monitoring system so that if waste material enters into the region be-
tween the two tanks, it is immediately detected.

As we said, there are provisions to remove material from tanks that
do become weakened.

Dr. Livermax. A decision was made about 4 years ago on the part
of the AEC, because of the kind of situation that evolves over 30 years
of storage, to go in and convert the waste to salt cake to get as much
liquid cut as possible. The feeling was that this is a far safer way to
store it. Even if the tank corrodes, the liquid is gone, and it does not
leave the immediate site.

That does not get around the question which is, as I understand 1t
from reading the papers and testimony concerning West Valley, how
do you deal with the sludge and, in order to get it redissolved, do you
destroy the integrity of the tank? Part of that question will certainly
be addressed in these documents, but whether there is a specific answer
at that site without looking in more depth at the nature of the sludge
is an open question.

Mr. Browx. If you can reacidify the sludge, you can pump it out.
But of course, in the process, if you liquify the tank you are not much
better off. -

Dr. LiverMax. That is the problem.

- Dr. Heatr. I might add, Mr. Brown, that ERDA, in response to a
request from the Nuclear Regulatory Commission, is providing tech-
nical support to the NRC in examination of the West Valley situation.

In response to a request. from NRC, the Savannah River site people
have been involved in aiding NRC in determining the adegua,cy of
existing tanks, and we have also received a request from NRC to sup-
pl :etiipport in planning technical alternatives which could be con-
sidered. : '

Mr. Brown. I would say the thrust of yesterday’s testimony was
that even though there may be no direct legislative authorization for
ERDA, for the Federal Government to take a role in the West Valley
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situation; that pure reason would demand that that be done, and, if
;hgre is lack of legislative authority, that it be created in the very near

uture, ‘

Of course, that was the purpose for providing additional resources
for your assistance in that situation, and if there is a gap in the legis-
lative framework we would hope to correct that through the appro-
priate legislation.

I am sure you heard or are aware of the possibility expressed by
one witness, that we might end up 100 years from now without even 2
nuclear industry, yet with the nuclear waste hazards that continue to
exist, and with judgment-proof entities that originally were given the
responsibility for managing that problem.

That kind of a situation requires, beyond a shadow of a doubt, a
Federal role because it is the only agency which does have relative
permanence. We cannot even be sure that the Federal! Governinent
will be here 100 years from now, but there has to be an acceptance of
that responsibility on behalf of all the people in this country. It is a
little worrisome to contemplate that possibility.

With regard to the situation of the tanks at Hanford, you mentioned
that some of those liquids have been reduced to salts. Does that pre-
clude the possibility of future glassification of those wastes?

Mr. Ramsey. It should not preclude the possible further processing
to a glass form although it will be more involved than processing acid-
type waste.

I might mention that the first step in any of these programs to im-
prove the storage of waste in tanks is to remove the material from the
tanks for processing. That is part of the technology being developed,
including for example, sludge pumping. That work is being done at
Savannah River. They do have sludges at Savannah River.

Mr. Brown. And they are doing the necessary R. & D.?

Mr. Ramsey. They are developing the processes and techniques to
pump sludge from the tanks at Savannah River.

There is a particular problem at NFS, in the tank design, which
makes it difficult to use this kind of equipment. So further develop-
ment has to be done to address the NFS situation in particular.

Mr. Brown. It was also stated in previous testimony that the nature
of the wastes at West Valley are such that they can no loniger be glassi-
fied, yet NRC regulations require glassification as the permanent dis-
pesal method. _

- Mr. Ramsey. It takes a special procedure, different from that used.
on acid wastes, to solidify these wastes. But a technology is being de-
veloped at Savannah River, for example, of converting the sludge to
glass.

. Mr. Brown. So there is a program to solve the technical problems
involved in glassification, whether the waste is acidic, neutral, sludge,
salt cake, or whatever form it may be in.

Mr. Ramsey. The salt cake may be a more serious problem because
of its very large volumes and the large fractions of nonradioactive
chemical constituents in the waste itself. .

Also, the possibility exists of having to dry-mine salt cake from
the tank. ‘

Mr. BrowN. Of course, it is reassuring to know that R. & D. is being
done on solving that particular technical problem. But the question
arises as {0 the time schedule and the level of effort. We have a situa-
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tion in West Valley where testimony indicated that it would be 5 to
7 years before the technology is in place to solve the waste probiem
there, and, in the meantime, they are under a requirement to use that
technology, which is a kind of Catch-22 situation.

I know there are rational explanations for this, but I pose these
questions to try to straighten out the various aspects that seem
puzzling.

Dr. Hearn. I think one can characterize the situation by saying that
there is R. & D. going on at Savannah River which is directly appli-
cable, and that the schedule addressed in the defense waste document
suggests that, if the decision is made to, indeed, turn Savannah River
high-level waste into solid material for ultimate disposal, the design
work on the solidification facility could begin as early as 1978. They
believe, at Savannah River, that if that option is selected, they could
be producing time final form of the waste in the mid-1980’.

In other words, they believe that the R. & D. is in sufficient shape
thlat t}(liey would be able to proceed with design if that option were
selected.

T believe, in defense of the NRC with regard to NFS, when the
regulation which required the solidification of high-le¥el waste was
issued in 1970, the existence of NFS was recognized, and the regula-
tion, the notice in the Federal Register, recognized that fact and said
there would be future rulemakings on that specific issue, and so the
NRC is addressing this as a separate issue.

1 do not believe it is correct to characterize it as saying that they are
necessarily being forced to do something. The NRC is addressing
that issue and trying to find a particular solution to that particular
nroblem.

Mr. Brow~. I would hope that would be the case.

The added emphasis given to this program as a result of the Presi-
dent’s directive will, of course, be effective only if there is an adequate
legislative framework and if adequate resources are provided. Is it too
early to ask whether the prospects appear reasonable in these two
areas?

You were told to come up with some answers to waste disposal prob-
lems. Are you going to be able to do it with the resources that you
have and the existing legislative authorities?

Dr. Liverman. If we put aside West Valley for a moment and the
commercial area, I think that for ERDA’s own facilities that there 1s
certainly plenty of legislative authority for us to do what needs to
be done. : '

The question of resources is always a balancing act. The Co
plays an importent role in that. If they decide not to have it done,
then it does not get done. ‘ ,

At this time, that whole matter is in a state of flux. As you know
from the budget history and programs I showed you, we are going
to clean up the backlog. I suspect that Mr. Canfield’s estimates are in
the right ballpark. We are talking about possibly $3 to $5 billion.
What it takes in my view is a dedication to the objective that we are
going to clean it up.

Mr. Browx. Did you say $3 to $5 billion?

Dr. Liverman. Yes; for ERDA’s own facilities and the ones that
will be coming on. I do not know whether it has come out in this
hearing at all, and I do not think it has coie out in our correspondence
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with you, but about 9 months ago Dr. Seamans, who was Administra-
tor of ERDA at that time, did issue a directive which made the fol-
lowing split in responsibilities—that my programs in Environment
and Safety would be responsible for those not-now-belonging-to-any-
body facilities, and we would seck the authorization and appropri-
ation to handle that problem, but anybody in the program area with
facilities that are to be excessed in the future would include in their
budgets in the last 2 or 3 years of the lifetime of that facility the
funding for the cleanup.

_We are in the process now of trying to work out with the program
divisions exactly how we estimate that and what the time frame is
for wrapping it into the budget process. It still has to be done, but
at least the intent and the directive to move in the direction of plan-
ning well in advance for decontamination is recognized as important.
_ Mr. Brown. We had testimony from the two naval witnesses who
just preceded you that they were unable to even evaluate the scope
of the problem with regard to the radioactivity of the soil until they
had removed the equipment, and that there were no soil radioactivity
standards, forcing them, or at least leading them to adopt Russian
standards.

Is that your understanding?

Dr. LivermaN. I do not know the Navy situation but, in general,
the standards for cleanup are not as well backed up by scientific
information and data as they need to be.

Perhaps you are aware that EPA has been charged by Congress-
man Wirth, because of the Colorado situation, to come up with soil
standards. The difficulty with soil standards is that you cannot directly
relate concentrations in soil to an acceptable condition that you know
anything about.

For example, how much gets into the human body and what are
the factors that get it there? How much gets into the environmental
chain through uptake by plants? You do not have any basis for tying
it down. It depends a lot on whether an area is wet or dry and the
nature of the soil.

To come up with a soil standard is very difficult. It is much easier
to come up with the required level to clean up a piece of equipment
so you can deal with it. In both of these, it is a very difficult type of
thing that requires more than arbitrariness which is mostly what we
have in place now. There are some standards, but they are not based
upon all the scientific facts that one needs to have.

Mr. BrowN. Are you familiar with the standards that were men-
tioned, the Russian standardss?

Dr. Liverman. No; I am not.

Mr. Brown. Have you looked at the soil problem in the Hanford
situation where you had this leak? You probably have soil, as you
indicated, within a 200-foot area that has been contaminated and
which vou keep under surveillance, but have you made any effort to
identify the nature of the radicactivity én sifu, and the prospects for
further migration of that radicactivity into the water table, plants,
animals, and so on?

Dr. LivermaN. We have made and continue to make those evalua-
tions on the Hanford site.

We know pretty well what is there. Unfortunately, in retrospect.
we did such things as to actually dispose of some wastes into the soil
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and cribs, and what have you; we have stopped that activity now, but

.

among the list of facilities are a number of eribs in which radioactivity

is held in the soil. We will be working on defining the cleanup pro-
cedures and how we do it. The question is, Do we need to dig up that
soil and do something with it like burial at another location?

We are monitoring the sites continuously for dispersion by any
means—wind blowing, animal tracking. We found radioactive rabbit
pellets for a while that came from rabbits licking leaking pipes. You
find this kind of an ariomalv, but we are much more on top of that situ-
ation now, and we are trying to keep tight control over where it 1s,
how it is moving, how fast it is moving, where it is going, if anywhere,
and, if necessary, moving in to stabilize it. .

Mr. Brown. Dr. Colglazier, do you have any questions?

Dr. Corcrazier. No; I donot.

Mr. Brown. Mr. Spensley ?

Mr. SeensLEyY. I have a couple of questions.

First of all, has your division or anyone at ERDA assessed the AIF
study that was referred to earlier this afternoon?

Mr. RaMsey. Yes, sir.

Tn fact. the paper that we are submitting for the record is an assess-
ment of the results of that study by onc of our staff, Mr. Glauberman.

Mr. Seexscey. OK.

Mr. Ramsey. The paper is a collaborative summary of that study
that was done by an ERDA representative and Mr. Manion, who is the
author of the AIF study, in order to give it an international per-
spective.

Mr. Spensrey. In your testimony, Dr. Liverman, you indicated
that it might be desirable to refocus some of the thrust of H.R. 6181
into the policy and financial implications of 1. & D). relative to com-
mercial nuclear facilities. :

In light of that, Mr. Canfield’s testimony of June 15, yesterday at
the hearings, made a number of recommendations with regard to some
of the issues that might hinge on the financial or policy implications.

Since I think it would be helpful for our records. perhaps with the
permission of the chairman we could ask that you give us a point-by-
point response to the recommendations in- Mr. Canfield’s testimony
of vesterday and today as it applies to ERDA. That would be useful.

Dr. LiverMaN. Fine.

U.S. ENERGY RESEARCH AND DEVELOPMENT ADMINISTRATICN,
Washington, D.C., August 31, 1971,
Hon. GEORGE BrowN, Jr.,
Chairman, Subcommittee on the Environment and the Atmosphere, Commitice
on Recience and Technology, House of Representatives.

Deap MR, CHAIRMAN: During the hearings before your Subcommittce on
June 16, 1977, we asked for the opportunity to respond to earlier testimony by
Mr. Monte Canfleld, General Accounting Office, concerning the West Valley facility
and cleaning up other nuclear facilities.

I am enclosing two statements: one prepared by the Division of Waste Man-
agement, Production, and Reprocessing pertaining to the June 15 testimony of
Mr. Canfield on the West Valley facility; and a second prepared by my office
concerning the general subject of decontamination and decommissioning of
nuclear facilities. ,

We appreciate the opportunity to offer this information for the record and
your courtesy in allowing us to do so.

Sincerely,
JAMES L. LIVERMAN,
Asgistant Administrator, for Environment and Seafety.
Enclosures.

97343 O - 17~ 10
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”~

STATEMENT BY THE DIVIBION OF WASTE MANAGEMENT, PRODUCTION, AND REPE
ESSING ON THE GAO TESTIMONY ON THE WEST VALLEY, NEW YORK, REPBOC-
ESSING PLANT PRESENTED JULY 15, 1877

As noted in the statement, it is very similar to GAQ’'s presentation in March
1977 before the Ryan Subcommittee (Environment, Energy, and Natural Re-
sources Subcommittee of the House Committee on Government Operations).
Prior to its forma! submission, we had reviewed the latter statement with GAO
staff since we did not agree with several statements in it. However, we could
not discern that our comments had been accommodated when the statement was
provided to the Subcommittees. On these points, Dr. Cunningham, in his March
10 testimony before the Ryan Subcommittee, made the statement:

“Late in February, ERDA reviewed & draft GAO report on issues related
to the closing of the NFS reprocessing plant at West Valley. On March 2, ERDA
and GAO representatives discussed the draft report. Generally ERDA’s com-
ments were that ERDA had no objections to GAO’s conclusions but ERDA did
point out certain inaccuracies in the report concerning amount and nature
of the base load fue! provided by AEC to NFS, and the fact that contrary
to a statement in the draft report, many of the modidcations originally
proposed by NFS have been, or are on-site ready to be, installed. ERDA
particularly expressed its disagreement to the speculation in the draft report
that the plant could not be operated.” . ‘

We would also like to comment on two points in Mr. Canfield’s testimony
presented to your Subcommittee.

1. Continved surveillance of the West Valley storage tanks has shown no
sign of presenting an immediate or near term hazard to the public. At present,
cooperative efforts between NFS, NRC, and ERDA are underway to develop
and apply increasingly sophisticated analyses of the tank’s condition to assure
that they maintain their integrity to store the waste. Also, should some of the
contents leak out, a vault surrounding each tank, with specifically designed
devices and equipment to detect and handle leaks, iz provided. NRC has con-
cluded that the properties of the soil, impervious silty till, provide additional
protection to the tanks and their surrounding vaults.

2. At present, ERDA’S role at West Valley is providing technical assistance,
as requested, to New York State and the Nuclear Regulatory Commission. Any
increased role is dependent on pending developemnts in the U.S. Congress, N.Y.
State, NRC, and possibly others such us EPA.

The initial phase will probably be a study by ERDA of possible options at
West- Valley as delineated in anticipated Congressional legislation. When an
option iy selected after review of the study, the ERDA role with respect to
West Valley should become more clear.

STATEMENT BY THE ASBISTANT ADMINISTRATOR FOR ENVIRONMENT AND SAFETY ON
GAO TESTIMONY OF JUNE 16 REGARDING THE DECONTAMINATION AND DEcoM-
MISSIONING (D/D) or ERDA ExceEss FACILITIES

The management of excess radioactively contaminated facilities in an, active
ERDA program which satisfies several objectives. These include removing radio-
active sources insofar as practical, taking prudent measures to minimize the
deterioration of structures that might lead to the spread of contamination,
securing the facilities against inadvertent or willful intrusion, and planning
the progressive decontamination and decommissioning actions consistent with
objectives of minimizing potential hazards and rendering conditions acceptable
for alternative use. The management consists of balancing resources and priority
of need. In no case has this management jeopardized the safety of workers or
the public nor has it interfered with the responsible use of sites or facilities.

As Mr. Canfield notes, every industry faces conditions where facilities are
shut down, replaced, or become obsolete. The nuclear operations of ERDA, as
well as the nuclear industry, have responded to unique requirements for shut-
down of radioactive facilities by recognizing and developing processes and plans
for D/D. A strategy consisting of responsible current management, careful
evaluation of future imperatives for restoration, establishment of plans and
procedures (including priorities and estimates of cost) and finally, implementa-
tion of the projects to meet end-use specifications is being carried out by ERDA
at the present time.
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We do not agree with the statements that imply inadequate knowledge, inad-
equate management or mismanagement on the part of ERDA towards its
excess facilities. ERDA has decontaminated and decommissioned numerous
facilities and buildings and in so doing has gained considerable experience in
the operations involved and the costs of those operations. Some of this experience
is not specifically associated with decommissioning of a plant. For instance,
buidlings 776 and 777, which housed plutonium fabrication operations at the
Rocky Flats Plant and which were badly contaminated during an industrial
fire in 1969, now have been decontaminated and decommissioned to the point
that they are suitable for new operational uses. The SM building at Mound
Laboratory now has been partially decontaminated and is in a standby con-
dition awaiting further disposal actions. A portlon of building 2345Z at the
Hanford Plant, which had contained an operational plutonium processing
facility until 1967, now has been decontaminated and decommissioned, and a
portion of the vacated space is being fitted out for use in connection with other
radioactive materials processing. Building 231Z at the Hanford Plant, which
had been used for research and light industrial operations in connection with
plutonium fabrication, now is being cleaned to as low a level as practicable and
ultimately it will be utilized as a clean laboratory for nonradioactive work.

Because of the experience accrued by ERDA in decontaminating and decom-
missioning these and other facilities. ERDA has a considerable capability for
planning and accomplishing similar activities in the future.

Three questions posed by Mr. Canfield are worthy of discussion because his
testimony implies that the lack of specific answers indicates poor management
and alarming conditions.

1. How much will it cost to decommission nuclear facilities?

This of course depends on what is to be accomplished by decommissioning.
We have developed methods for making estimates based on past experience
to acquire an ability to estimafe the cost of a given result on a given facility.
However, all the estimates on all the facilities have not been totaled. It is
acknowledged to be a large number and likely multibillion in magnitude, but
the important question is how can the greatest benefit (or minimum risk) be
acquired for the lowest cost. This requires an analysis of each project to be
undertaken and many of the individual decisions on what constitutes acceptahle
risk or desired benefit have not yet been made. In most cases we believe it is
useful to be able to alter or tailor the scope of decommissioning to allow several
alternative end-use scenarios to be evaluated. Hence it is difficult to realistically
bracket the cost without the preparation of individual cost estimates. We are
working to define projects and estimate their costs at each ERDA site.

2. Who will pay these costs? '

The tax revenues of the U.S. Government are the only source of funds to
pay the costs of decommissioning excess EEDA facilities, so everyone pays. An
uncertain aspect is how the costs will be paid—specifically who will be a party
to the cash flow as the projects are undertaken. The simple philosophy of
“user pays'’ has been instituted as ERDA policy for all projects and excess
facilities since October 1976. However, many projects have no ‘“‘user” any longer
and no program to budget costs. Hence ERDA has assigned the function of D/D
of excess facilities in past inventory to a progremmatic division for this specific
purpose—the Division of Environmental Control Technology. This is the organiza-
tion that currently budgets funds, manages activities of R&D and excess facility
surveillance and maintenance, and plans and executes D/D projects as needed.

3. How many facilities need or will need to be decommissioned?

All of the contaminated facilities that are excess to current use now need
some kind of decommissioning attention, and all those currently in use or to
be built in the future that become contaminated will require such attention in
the future. D/D is a part of the life history of every technical facility of the
nuclear program and must be taken into account from its origin. We can provide
numbers and lists and can give assurance that these are accurate as of the time
they are generated.

Mr. Seenscey. Lastly, in light of Dr. Seamans’ directive which you
alluded to earlier, I would like to ask Dr. Heath if you could tell me
what are scme of the specific environmental aspects that you are look-
ing at in terms of eventually decommissioning the excess facilities
within the jurisdiction of the nuclear program ?
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Dr, Heatr. Mr. Spensley, I will have to beg off that question for the
moment and agree to supply that material for the record.

Mr. SpensLey. OK, and with that material could you provide what-
ever dollar-amount commitments are being made for this fiscal year
and the next fiscal year? That would be helpful as well.

Lastly, with regard to that request, please inform us of any kind

of arrangements which the nuclear program has made with Dr. Liver-
man’s program in terms of cooperation and assessment of those envi-
ronmental impacts. That would also be helpful.

ADDITIONAL INFORMATION ON DECONTAMINATION AND DecoMMissioNING (D/D)
FOR THE RECORD OF THE SUBCOMMITTEE ON THE ENVIRONMENT AND THE
ATMOBPHERE

An Action Memorandum dated October 1, 1976, describes the assignment of re-
sponsibilities for decontamination and decommissioning (D/D) of current and
future surplus radiosctively contaminated ERDA facilities. According to this
memorandum, the Assistant Administrator for Environinent and Safety (AES)
will manage the D/D program for the current backlog of surplus facilities includ-
ing development of criteria, cost estimates, schedules and budgets. The D/D pro-
gram for those facilities declared surplus after October 1, 1976, will be managed
by the responsible program assistant administrator.

The total number of radioactively contaminated ERDA facilities associated
with the nuclear energy program, both excess and currently in use, its about 1,000.
Of these, approximately 300 had been declared surplus- as of October 1, 1976.
The AES is in the process of conducting an updated inventory of all radioactively
contaminated facilities, both excess and in use, which-are currently owned or
contrelled by ERDA. A base list is scheduled to be available by December 1, 1977.

The present program for management of surplus contaminated facilities pro-
vides for surveillunce and maintenance to assure that surplus facilities remain
in an environmentally safe condition, development of plans for the orderly re-
duction of the inventory of surplus facilities, development of new and improved
disposition methods, and the disposition of selected facilities. Projects cur-
rently underway include the salvage of fuels from the nuclear rocket program at
the Nevada Test Site, and D/D of the Space Nuclear Auxiliary Power Reactor
and the Sodium Reactor Experiment at Santa Susana, California. The budgets
for this program for fiscal year 1977 and fiseal year 1978 are $6.4 million and
$13.4 million, respectively.

Essentially, all of the AES program can be considered to be environmentally
related since it is designed for the orderly disposition of potential environmental
hazards. Many of the techniques developed and much of the experience gained
under this program will be applicable to the D/D of nuclear facilities that are
declared excess in the future,

Mr. Browx. I have just glanced at your schedule for the defense
high-level waste disposition, and if anyone thought that we did not
engage in long-range planning in the Government, why, they were
mistaken.

It is a little disturbing, in view of the fact that the permanent dis-
position of high-level radioactive waste is a major, controversial item,
to note that this chart shows that it will be approximately 10 years
before we actually get to the point of disposing of the wastes from the
Savannah River, and that it will be even longer than that before we
begin to dispose of the wastes at Richland and Hanford.

Is there any possibility of reanalysis of the priorities on this so that
we could telescope the schedule a little bit. ?

Dr. LiverMaN. Let me make one comment, and then I think Dr.
Heath probably should comment. ]

I suspect that the time frame is related to how long i¢ takes to get a
facility in place and once you have decided how you are going to deal
with it, and where you are going to take it. We are actively in the
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process now of addressing the commercial issue, and obviously with the
President’s change in the program addressing the question of reproc-
essing, we have the new question of how do you handle, store, or
dispose of the spent fuel elements. I suspect that that is part of the
reason behind this long deferral.

Dr. HeaTs. I think that is definitely true with regard to the first
point that you made, sir, which is that 1t will be 10 years before we wre
actually putting into final disposal the material from Savannah River.

If the option is chosen to go to geologic disposal, as I am sure you
are aware, the commercial program calls for an operating repository
by 1985, and you previously asked about evaluating that and what
some of the restrictions are, I think it has to be admitted that that is a
difficult job in terms of all of the people you have to convince that it
is a good 1dea tosite ina particular location.

I think it would be unrealistic to claim that that is not a problem
which we have to keep everybody aware of.

In terms of the various things that are re uired of us to make a
major Federal decision, and to acquire the funding, and to do a capital
project, I believe that 1985 is the earliest possible date within the exist-
ing framework, and so if the Savannah River people are projecting,
as you point out, 10 years from now, T think that is realistic.

Mr. Browx. It may be realistic in light of existing constraints, but
what I am seeking to understand is whether a change in the constraints
can take place, or whether something else can be done to speed up that
process.

Hes there been some general type of cost estimates made on this
process, so that there is an even reasonable %uess as to what is involved
from the standpoint of budgetary resources:

Dr. Heata. Yes,sir.

The Defense waste documents do make an attempt at that, al-
though they say in the foreword that no claim is made that these are
budgetary quality numbers, but they do show some figures for pur-
poses of comparison, cost comparisons, of various ways of handling
the wastes. . . o

With regard to the cost of a geologic repository, in the civilian
program at the present time we have conceptual designs under way
by two separate architect/engineers, and, as you know, one needs to
go to that level of detail to get a reasonable cost. We hope to have cost
~ estimates based on this architect/engineer work by this fall, by about

October. We hope at that time that we will be in & much better posi-
tion to put a number on the cost of the repository which we would
have some confidence in.

Mr. SPENSLEY. Are those site-specific estimates?

Dr. Hearr. No; these are general, conceptual designs for the pur-
pose of obtaining the quality of the estimate that we are at right now.
you do not need to get site-specific.

Mr. Brown. I appreciate very much your testimony. It has helped
me to understand the problem quite a bit more.

T hope that we can bring some of these problems into focus in the
reasonably near future from the standpoint of the Congress, and hope-
fully it will aid in the solution of some of them.

Mr. Wirth, would you care to address any further questions?

Mr, Wirrs. Thank you very much. By chance, I do havea couple of
questions.
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I am sorry not to have been here earlier, Dr. Liverman, but we are
also in the throes of a variety of other things like natural gas. I do not
know if you have commented on this before, but, if not, could you
tell us what you.think of the GAQ recommendation about the NRC
and its relationship to ERDA ¢

Dr. LiverMaN. Do you mean as to the whole study ¢

Mr. Wirra. The decommissioning activities, givic, WRC the au-
thority to approve and monitor decommissioning o

Dr. LiverMan. Our agency has not yet established any position on
that.

I think I would be stepping a little far out to profess an agency
position right now. I would like to answer that for the record. In fact,
one of the requests that was posed was to respond to Mr. Canfield’s
comments of yesterday and today in writing, point by point.

Mr. Wirta. In particular, I think the point is made in the GAO
report that ERDA really lacks the necessary information to plan the
task of decommissioning or decontamination of obsolete facilities.

Dr. LiverMan. I would guess on that point, if we lack it then I
think the world lacks it. I think if anybody has the information that
is necessary to work that porblem, that it has to be ERDA.

Mr. Wirte. That begs the issue; does it not? I mean, we should do
everything we can to collect the information. If we do not have it, we
should go out there and get it.

Dr. LivermaN. Yes; we are In the process of doing that now.

We have in place R. & D. programs, perhaps not as aggressive as
they might be, but we have had in place R. & D. progiams and through
actual experience, as I outlined in some of my testimony, we are
documenting all of the activities that we carry out and are trying to
pull together that which the Soviets and other people are doing, to
bring together the world’s information on decommissioning and
decontamination.

Mr. WirtH. In your testimony, you pointed out that ERDA, start-
- ing in 1972, identified all contaminated buildings and sites at AEC
facilities; is that right ?

Dr. LivermaN. Yes, sir.

Mr. Wirrs. Does that include Rocky Flats?

Dr. LivermaNn. Yes, sir.

Mr. Wirta. OK.

Now, if that is the case, why did ERDA just start at Rocky Flats to
look for other places where radioactive materials had been illegally
taried, if in fact this survey is supposed to have started in 19722 It
i3 my understanding that at Rocky Flats—which as you know is in
the district that T represent—ERDA has just begun the task of trying
to figure out where further materials were buried, not just in the so-
called path, but outside of the path.

Mr. RamsEy. The surveys that we have done, of course, have been

ided by some definition of the structures or buildings, or designa-
tions of that types that are catalogued to identify the facility, and it
may be that some were not so designated.

Mr. Wirta. What other things would not have been catalogued thet
conté,a,in radioactive material? That is the logical next question, is it
not

You know, by the definition of what you were doing in 1972, some
things were not covered, and some of those were burial sites at Rocky
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Flats. Now, what other kinds of sites are around the country that you
do not know about or that are contaminated and are not being
pursued by ERDA ¢ g

Dr. LivermaN. You mean did that list include, for instance, all the
burial grounds?

Mr. Wirrn. Do you see where you are going with that statement?

Mr, Ramsey. I do not think that it incluges all of the burial grounds
It was buildings and structures that were initially assessed.

The most recent assessment does, however, include cribs, ditches,
ponds, and other locations where there is contamination and those
are identified as facilities now. There has been a redefinition of what
a facility is from the standpoint of project planning.

Mr. Wirra. And would that definition include burial sites?

Mr. Ramsey. Yes, sir.

Dr. Liverman. Let me comment on that also.

Beginning about 4 years ago, when I entered the picture, it ap-
geeéu‘ed to me to be like an elephant walking slowly through the forest

ause every week there was another hot spot that somebody had
discovered somewhere,

Mr. WirTn. I feel that way about Rocky Flats.

Dr. Livermax. Yes. I feel no differently from you. I was able to
persuade the Commission at that point in time that we needed to use
our ARMS program, which is the airplane that flies over and maps
radioactivity in the areas, to survey every site that we had, including
its environs. We did those surveys and, as a result, picked up an enor-
mous number of little spots here and there on the sites that were not
known, and some, in fact, off the sites. The Savannah River area had
some off the site. We picked up one or two spots in Rocky Flats. But
that by no means indicates that we will pick up all such occurrences
because the level of radiation may not be detectable—you cannot pick
up tritium by that means.

We attempted at that time to begin exactly that kind of task—to
reconstruct the history to see if we can find out where we are. ]

We are trying, as rapidly as funds and other resources become avail-
able, to actually mark out on every site every contaminated spot, what-
ever reason there may be for its being there—where is it, what is there,
what is its danger of movement, how much is there, and those kinds of
questions.

I do not think we have any particular time frame for completing
that, but we are attempting to document as thoroughly as we can these
clandestinely buried materials, or whatever they may be, because that
is history and we want to bring us up to date.

Mr. WikrH. I appreciate what you are saying; it has to with history,
and I am very sympathetic to that. It is a very difficult job.

I am particularly sympathetic to an outfit like Rockwell coming in
after Dow Chemical, and being a very different kind of contractor, in
a difficult situation, but I would not like us, however, to be here 5 years
from now or 10 years from now, and have you be here with my suc-
cessor who was able to say everything was just fine in Rocky %‘lats,
and so on, and be in a situation where we did not know in 1977 where
things were buried and taken care of. o

Are you absolutely convinced that you know at this point that we do
not have any clandestine burial at sites like Rocky Flats or Savannah
River, going on in 1977 ¢
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Dr. Liverman. I cannot give you that assurance.

The studies underway have not been completed, obviously.

Mr. Brown. He is referring to current burial practices.

Dr. Liverman. Oh, from now forward, if there is any way I can
bring force to bear, there will not be such things happening again.

Mr. WirrH. Are you 100 percent convinced that that cannot happen ?

Dr. Liverman. I am never 100 percent convinced of anything,

Mr. WirtH. Are you bumping up against that point of absolute
certainty ?

Dr. LivermanN. Within reasonable limits, reasonable human en-
deavor limits, I would say that we should never again have any more
of that kind of thing happening,

Mr. WirTH. Do you have specific procedures at ERDA now to assure
that that does not happen? I mean, this is an issne that we discussed at
Rocky Flats a great deal, as to whether you can account for the mate-
rial. Realizing some of the problems at Rocky Flats and some of the
problems of accounting for all of this material—I understand that—
I felt after we had gone through that exercise at Rocky Flats with the
help of GAO, that we were bumping up against that point of certainty,
that as close as one could technically and physically do the job we were
accounting for the material at Rocky Flats from 1976, on; I think it
was the spring of 1976.

Now, that got an awful lot of attention from GAOQO, and from your
friendly local congressman, and so on. There are a lot of other facilities
around the country that have not gotten that kind of attention.

Dr. Liverman. We have tried to bring such attention to bear in each
of the other facilities; however, I wonld question whether it has had
the aggressive pursuit that has come about at Rocky Flats because of
your personal interest, as that always does get a lot of attention.

Mr. WirtH. The point is, let’s do it procedurally and institutionally.
Can we build that goal in administratively so that that kind of pursuit
and that kind of care occurs at all of the other facilities?

Dr. Liverman. The best answer I can give is that we are pushing very
hard; I am writing action memos constantly, to try to force into being
precisely the kind of thing you are talking about.

Mr. WirrH. I want to underline that. T am sure that the members of
the subcommittee would agree with that, that we want to be absolutely
sure as we possibly can be that we know where the material is.

Dr. Lrverman. I think the action of this committee on the authoriza-
tion bill will make that problem move a lot faster. T was happy to see
that the Appropriations Committee went along with your recommen-
dations of the additional funding for precisely the kind of thing you
are talking about. ,

Mr. BrowN. I am sure that you will regard this as sympathetic pres-
sure because it is in the long-range best interests of the whole nuclear
program.

Mr. WirtH. I would underline that, Mr. Chairman, completely. We
have worked together in a very sympathetic way, despite the fact that
we often get into adversary discussions. I think we have come a long,
long way in the last 214 vears.

I have one more question. What happens at the end of Rocky Flats?
We have talked about what happens at the end of a project in Connecti-
cut ; you know, how do you decommission that? Do you mothball it ¢?

Dr. Liverman. I do not know what the answer is.
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Mr. WirtH. “Entomb” is the term. Are we going to mothball Rocky
Flats, or are we going to entomb Rocky Flats, or are we going to dis-
assemble it ¢

Dr. Liverman. I cannot answer the question specifically about Rocky
Flats. It seems to me there are two kinds of facilities.

I may be hanged for bringing up this particular case, but the Han-
ford site has an enormous amount of wastes on it. My guess on that
particular site is that it is going to be a partially restricted use site for
as long asman is around. _

The question of Rocky Flats, I suppose, is an open question. If the
contamination levels are such that they constitute a hazard, because
there are things that we are not aware of that cannot be cleaned up and
moved away somewhere else, or something else done with them, then
obviously that will be one that will be entombed.

So, I think you will have those that can be cleaned up, but I sus-
pect that there will be major Federal facilities like the Nevada test site
that are going to be dedicated as monuments to humanity and re-
stricted for a long, long time.

I do not see much else.

Mr. WirTh. The Nevada test site fits that definition. The Hanford
site fits that definition.

Dr. LiverMaN. Pretty much.

Mr. WirtH. What else fits that definition ?

Dr. Livermax. I really do not know offhand—none come imme-
diately to mind.

Mr. WirtH. Are we adding to the number of facilities that might fit
into the category ?

Dr. Liverman. Hopefully not.

We are trying to restrict it to the current facilities, and are in fact
withdrawing from some like the Mound Laboratory—all of the pluto-
nium and weapons-related activities involved at that site. We are try-
ing to prevent the further spread, even in my own programs where we
are working with very low levels of radioactive materials, of the kind
that stay around a relatively long time. We are trying to restrict to
the currently existirg experimental sites and facilities Sle use of those
kinds of materials and say, no, we will not approve that program be-
cause it moves this material into ancther area. We are trying to restrict
the spread. _

Mr. WirTH. Do you have an analytic group working for you that
looks at this kind of an issue, that makes sure we are not getting into
the kind of situation where we are contaminating an area?

Dr. Laiverman. I guess across the whole agency, the answer would
have to be no, but in my own programs that I fund out of my budgets,
we do make that judgment.

That is a good point. I think it is worth pursuing.

Mr. WirrH. How can that be pursued to make sure that it is happen-
ing across the whole agency ?

Dr. Liverma~. In my overview responsibility and the compliance
responsibility in the agency, it is a question that certainly can be ad-
dressed, but I question whether it has been addressed in exactly the
framework in which frou are placing it.

Mr. Wirtn. Should we leave the record open, Mr. Chairman, so
that Dr. Liverman and Mr. Fri might respond to the committee about
what they are doing to assure that across the whole agency they are
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looking very carefully at every site currently being used, and those
projected to be used, so that we do not get into a situation like Hanford

or the Nevada Test Site?
Mr. Brown~. The record will be open for that purpose.
Mr. Wirrn. The committee will look forward to receiving that.
Thank you very much, Dr. Liverman. ) o
Dr. Liverman. You realize that we are going to create geologic dis-
posal sites that will become monuments too. _ .
Mr. Wirta. I realize that, but none of those will be in Colorado so

it is all right with me. [ Laughter.]

This is in response to the Subcommittee’s request for additional information
about what ERDA is doing to assure that throughout the agency we are looking
very carefully at existing and proposed sites to avoid repetition of our past
experiences and prevent future adverse impacts. ’

__One important tool for doing this is by following the requirements of the
National Environmental Policy Act (NEPA). ;

About four years ago, ERDA’s predecessor, the Atomic Energy Commission,
initiated a program aimed specifically at assessing the environmental impact
on the ongoing operations at all the major laboratory and production sites,
This program was to assure compliance with NEPA and its implementing guide-
lines issued by the Council on Environmental Quality (CEQ) on August 1, 1973.
NEPA requires that major Federal actions significantly affecting the quality
of the human environment must have a detailed environmental impact state-
ment prepared and issued for public review and comment. The CEQ guidelines
mandate that such actions not only include new projects and programs included
in legislative proposals to the Congress for funding, but continuing and new
activities in the same geographic area in order to determine the cumulative
effects of the activities. -

ERDA’s implementing regulations (10 CFR 711) permit the preparation of
environmental impact assessments to determine the significance of environmental
impacts in order to permit a decision as to the need for an environmental impact
statement. To date, assessmeht and/or statements have been prepared to cover
either the environmentally significant cperations or the total site operations
at the major ERDA sites. These documents serve as baseline environmental input
into decisions regarding operations at the sites.

New sites that come under the jurisdiction of ERDA are also assessed and
appropriate NEPA documentation prepared to cover the operations. These in-
clude pilot or demonstration plants used in the development of new energy
technologies.

We feel that such a program of assessing environmental impacts in advanece
can go a long way toward preventing adverse environmental impacts.

Environmental monitoring

ERDA is directed to carry out efluent and environmental monitoring and
reporting through a management directive (ERDAM 0513). The responsibilities
for carrying out and assuring that the activities are carried out are vested in
the Division of Operational and Environmental Safety and heads of program
divisions and managers of operations offices, The management directive includes
the official poliey and objectives, and assigns responsibilities, authorities, and
basic requirements.

It requires preoperationa! surveys in advance of start-up of new facilities
and new operations at existing facilities. More detailed guidelines for environ-
mental monitoring are contained in ERDA 77-24, “A Guide for Fnvironmental
Radiological Surveillance at ERDA Installations.” )

The monitoring program covers new and existing sites and applies to both:
radioactive and nonradioactive pollutants. There is included a requirement for
reporting potential doses to the general public. Another portion of the manage-
ment directive includes guidelines for monitoring; e.g., monitoring location,
gype, and frequency of sampling, record-keeping, and reporting of monitoring

ata.

In addition to the activites of ERDA in this area, the Environmental Protec
tion Agency has the rsponsibility to monitor the environment, including air
and water quality in the environs of ERDA facilities. In some cases, State and lo
cal entities also have monitoring programs. ‘
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[The prepared statement of Dr. Liverman follows:]

STATEMENT OF DE. JAMES L. LIVERMAN

Mr. Chairman and Members of the Committee, I am pleased to participate
in the Subcommittee Hearings regarding decontamination, decomm'issioning, and
disposal of nuclear facilities. I wish to summatize the ERDA o-b_Jectives, expe-
riences, and plans for the management of ERDA excess radioactively contami-
nated facilities and the management of radioactive wastes from nuclear defense
and commercial nuclear power programs.

ERDA, as successor to the AEC, owns the sites and facilities that have been
constructed over the past 34 years for the production, development, and qti_li_za-
tion of nuclear defense, and various nuclear power demonstragion facilities,
As with any fast moving technology, the nuclear program has rapidly developt_ad
new processes and divergent applications that have rendered many of the facii-
ities obsolete and therefore excess to the ongoing programs. Unique to nuclear
operation is the necessity to isolate the radioactive materials associated with

these facilities.
MANAGEMENT OF ERDA SUEPLUS RADIOACTIVELY CONTAMINATED FACILITIES

The overall objectives of the management of ERDA surpius contaminated
facilities are: (1) to reduce potential risks from the various facilities currently
regarded as excess to ERDA operations and those that may be added in the
future; (2) to plan the disposition of such facilities so as to allow the release
of land for unrestricted use whenever possible; (3) by the decontamination pro-
cedures, to minimize the potential for environmental contamination and the need
for perpetual surveillance and mainienance; and (4) to document the experience
in the ERDA program so as to assist and guide the future construction of com-
mer~ial nuclear power facilities so that they ultimately can be disposed of in a
safe and environmentally acceptable manner.

Inventory of contaminated buildines and facilities

Each of ERDA’s operating sites maintains an inventory of facilities, includ-
ing building identifications, coordinate locations of facilities, construction draw-
ings and modifications, and records of the type of radioactive contamination.

In 1972, we launched, through our Field Operations Offices, a broad program
to develop Radioactive Waste Management Site Plans, including data on the
status of contaminated buildings and facilities for each AEC site. The Waste
Management Site Plans and the status of contaminated buildings and facilities,
including planned decontaminated and decommissioning, is updated annually
and submitted to Headquarters for consideration in integrated planning and
budget preparation. In 1973, a survey was made of all ERDA owned and operated
contaminated buildings. The survey lists some 941 buildings of which 130 were
excess of ERDA (AEC) programs at that time, with an additional 69 buildings
identified to be excessed within the next 5 years. This survey has been used as

.a basis to begin the development of an ERDA-wide decontamination and decom-
missioning (D. & D.) plan.

In June 1976, the Fiecld Operations Offices were requested to update the listing
of excess contaminated buildings and facilities, including cribs, ponds, pits, and
ditches. This listing included some 320 excess puildings and facilities with an
additional 116 expected to be excessed within the next § years. The majority
of these facilities are located on the Hanford Reservation (272 currently excessed
with 67 expected to be excessed within § years).

Surveillance

In the near term, we must provide surveillance and imaintain the existing
facilities in a safe condition as well as prepare for surveillance of facilities
expected to be excessed in the future. Such operations are currently being pro-
vided for surplus facilities at Idaho National Engineering Lahoratory (INEL),
Hanford, Oak Ridge Nationgl Laboratory (ORNL}, Argonne National Labora-
tory (ANL), Savannah River, and facilities at other ERDA sites. Surveillance
and maintenance of these facilities will be continued indefinitely or until they
have been decontaminated to safe levels or disposed.

Planning for disposition of contaminated facilities

Major planning studies were initiated in fiscal year 1975 at Hanford, INEL,
and ORNL. At Hanford, because of the large number and variety of excess facii-
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ities, a computer-assisted decision method is being developed to organize facili-
ties listings and group them into projects, select possible disposal modes, decon-
tamination procedures, estimated costs, timing requirements, and establish pri-
orities. The methods developed from these planning studies will be useful in
establishing total ERDA priorities and budgets for future disposition actions
at all sites. :

The D. & D. study at Hanford is scheduled to be completed by the end of
fiscal year 1977. It has the potential to be expanded to include the development

of D. & D. planuning on an ERDA-wide basis.

Disposition R. & D.

Research and development efforts stress methods for decontamination of
equipment and buildings, volume reduction of large process equipment that must
be disposed of as waste, and the economical means for recovery of metals.

For example, methods of dismantling and cutting up of large equipment items
have been developed and demonstrated. In addition, nonradioactive demonstra-
tion of volume reduction by melting of a variety of metals is proceeding. These
data will be evaluated for design of a facility for radioactive material. Also
other efforts will lead to the preliminary design of a portable smelter for
decontamination and recovery of metals contaminated with uranium, a decom-
missioning handbook, and the development of design criteria for nuclear plants
in order to facilitate eventual decommissioning,

The R. & D. knowledge, as well as the experience gained from the decontamina-
tion and decommissioning of the nuclear power demonstration reactors such as
Hallam, Piqua, Elk River, and Sodium Reactor Experiment, will provide guid-
ance to the construction and eventual decontamination and decommissioning of

commercial nuclear power plants.

D. & D. activities .

Three methods for decontamination and decommissioning are in use. These
are as follows:

1. Mothballing.—consisting of removing all fuel and selected components and
placing the facility in protective storage. This necessitates establishing adequate
radiation monitoring, environmental surveillance, and appropriate security pro-
cedures to ensure public health and safety.

2. Enltombment.—consisting of removing all fuel and selected components,
followed by the sealing of the remaining major radioactive and contaminated
components within the shielding structure. An appropriate and continuwing sur-
veillance program is required to assure public health and safety.

3. Removal/dismantling.~—consisting of removing from the site all fuel and
components having radicactivities above predetermined acceptable levels. The
facility or site could then be released for unrestricted use.

Combinations or sequential application of these are alsp possible, such as
mothballing or entombment followed by removal/dismantlement after significant
radioactive decay time (50-100 years). This has the advantage of reducing the
radioactive inventory and the radiation exposure risk to the workers at the
time of dismantlement.

ERDA’s D. & D. efforts include experience in each of these areas. Fnr example,
a number of power testing reactors at ERDA sites are currently mothballed
and under surveillance, such as the Heavy Water Components Test Reactor
(HWCTR) at Savannah River, the Plutonium Recycle Test Reactor (PRTR)
at Hanford Reservation, and the Experimental Boiling Water Reactor (EBWR)
at Argonne National Laboratory.

Methods of entombment have been applied to the power demonstration reactors
at Hallum, Nebraska, Piqua, Ohio, and the BONUS reactor in Puerto Rico.

The Elk River reactor in Minnesota has recently been completely dismantled
and all radioactive materials sbipped offsite. The site is now in unrestricted use.
The disposition of waste from this reactor has been sent to licensed commercial
burial grounds or to ERDA operating sites.
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Each of these D. & D. projects has been documented and made available to the
commercial nuclear industry to assist them in planning or conducting such oper-
ations on their licensed facilities.

REMEDIAL ACTION OF GRAND JURY AND FORMER AFC CONTRACTOR SITES

We are continuing to provide remedial action for those facilities in the Grand
Junction, Colorado, area where uranium mill tailings were used extensively in
construction, including houses, schools, and commercial buildings. Remedial
action has been completed on about 230 of a total of 500-600 locations that are
expected to qualify for remedial action. However, this is contingent on Congres-
sional approval of changes in Public Law 92-314 and the $3 million requested in
the fiscal year 1977 authorization bill to continue the work. When this effort is
completed, probably in fiscal year 1980, the Federal Government will have
funded about $8 million or 75 percent of the total cost.

We are also conducting engineering surveys on 22 inactive uranium mill tail-
ings sites. Five surveys have been published and the remainder will be completed
in the next few months. On the basis of this information, we plan to present
recommendations for remedial action at the sites to the Congress in the near
future. :

A number of facilities and sites previously owned or used by the Manhattan
Engineering District and the AEC were declared excess, decontaminated, and
released for unrestricted use. In 1974, as a result of continuous rediscovery of
sources of contamination, ABC undertook a survey of the radiological records
on all facilities and sites previously declared excess and which had been released
for general use. This survey yielded information on some 140 sites. In some cases,
the existing radiological data were insufficient or lacking to confirm the radio-
logical condition of the sites and to give assuranrce that health and safety problems
do not exist. A number of these properties are being resurveyed in fiscal year
1977 to determine if further decontamination efforts will be required under
today’s more stringent requirements. Based on preliminary evaluations. addi-
tional cleanup will probably be required at some of these released sites, funds
for which have been requested in ERDA’s fiscal year 1978 budget.

MANAGEMENT OF COMMERCYALLY LICENSED RADIQOACTIVELY CONTAMINATED FACILITIES

Under the Energy Reorganization Act of 1974, which established the Nuclear
Regulatory Commission {(NRC) and the Energy Research and Development Ad-
ministration (ERDA), Congress charged NRC. through the licensing process, to
assess the environmental, health, and safety aspects of commercial nuclear
facilities, to establish guides and standards for decontamination and decommis-
sioning ol licensed facilities, and to assess the financial capability of the licensee
10 meet the licensed obligations. :

The NRC Regulatory guides describe methods and procedures currently con-
sidered acceptable by the NRC for decommissioning alternatives of commercial
licensed facilities. The guide includes the three methods mentioned earlier—
namely, mothballing, in-place entombment and removal of radioactive compo-
nents, and dismantling. .

NRC regulations applicable to D. & D. provide rules by which a licensee may
apply to NRC for authorization to dismantle a nuclear facility and terminate
its license upon satisfactory completion of dismantlement. As noted hefore, the
technology of D. & D. and all aspects of the experience gained in FRDA pro-
grams are documented for use in the programs of commercial nuclear power.

DEFENSE WASTE MANAGEMENT

ERDA must also manage the accumulated waste inventory from the weapons
production and research programs conducted on its sites. Major inventories of
high level waste are stored at the Hanford Plant in Washington, Savannah River
Plant in South Carolina, and the Idaho Chemical Processing Plant in Idahe. The
volume of the current waste inventory is shown in Figure 1. A program to reduce
the volume of liquid in storage is underway and plans are being developed at
each of the sites tc adopt methods for final disposition of the waste.



FIGURE 1
CURRENT INYENTCRY

HIGH-LEVEL RADIOACTIVE DEFENSE WASTE
(MILLIONS OF GALLONS}

JANUARY 1, 1977

SITE LIQuID SOLID TOTAL
IDAHO 2.3 0.4 2.7
RICHLAND 20.7 29.6 50.3
SAVANNAH RIVER 11.9 9.0 20.9

34.9 39.0 73.9

F16URE 1

The emphasis of current activities involves the selection of viable alternatives
for long-term management. The options being considered for the waste forms
and storage modes for the long-term disposition of defense waste at each of the
ERDA production sites will be described in detail in forthcoming Defense Waste
Documents (DWD’s) produced by each of the field operations offices. These
DWD’s will assess the relative costs, risks, and uncertainties of the various
alternatives for the disposal of high-level waste.
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FIGURE 2

Key milestones for ERDA’s long-term high-level waste management program
(from fuel reprocessing plants) are shown in Figure 2.

Pending ultimate disposition, these wastes are held under surveillance at the
operating sites to assure that the materials do not pose a hazardous condition
to the public or onsite workers.



these operations has application to the commercial nuclear industry.

For example, the development of incinerators for the volume reduction and
passivation of contaminated combustible materials provides technology and ex-
perience that will be directly applicable to the waste management of fuel recycle
operations in the commercial nuclear industry.

Low-level defense waste

Low-level defense waste also arises from ERDA’s nuclear materials produc-
tion, utilization, and R. & D. activities. Typieal solid low-evel wastes are dis-
carded equipment and contaminated trash such as paper, rags, glasswares, and
protective clothing. Solid wastes are buried in specifically constructed trenches
except for wastes contaminated by plutonium and other transuranic (TRU)
wastes which since 1970 have been packaged separately and stored in a re-
trievable manner.

Commercial-wastc management

The objective of ERDA’s commercial waste management program is to pro-
vide the facilities and waste processing technologies (consistent with environ-
mental, health, and safety requirements) to meet Federal responsibilities for
long-term management of high-level radioactive wastes from the nuclear fuel
cycle of commercial nuclear power reactors in use and those that may be intro-
duced in the future.

Recently President Carter announced basic changes in the Nation’s nuclear
policy which have significant impact on the commercial waste management pro-
gram. The Presidential policy proposed indefinite deferral of commercial re-
processing and recycling of plutonium produced in nuclear power reactors. As a
result, no commercial high-level radioactive waste identified for ERDA cus-
today and Qdisposal is expected for an extended period. Accordingly, it is proposed
that ERDA research and development has been redirected to alternative nuclear
fuel cycles which minimize the risks associated with nuclear weapons prolifera-
tion. In addition, in the National Energy Plan, the President has directed his
assistant, Dr. Schlesinger, to review the entire ERDA waste management

program.
Summary

In summary, the legacy from the development of the nuclear arsenal and the
development of nuclear power provides a challenging and complex problem
for the management of the radioactivity in the waste materials and contaminated
buildings and facilities.

The variety and complexity of contaminated buildings and facilities and the
large inventory of wastes requires new techniques of management and unique
commitments of resources and capabilities. The programs to face this chal-
lenge must be carefully designed to produce the desired result with efficiency
and economy but also with the appropriate recognition of its priority relative
to other undertakings.

Long-range planning for management of ERDA excess radioactively contami-
nated facilities is nearing completion. As an example, because of the complexity
and variety of ERDA’s excess facilities, at Hanford, a computer-based tabula-
tion of facilities, conditions, options, costs, and priorities is expected to be
completed this fiscal year. This system has the potential to be used in estab-
lishing overall ERDA priorities for future disposal actions. Thus, it is felt
relative to ERDA the studies called for in H.R. 6181 can be met through the on-
going and planned activities. In this regard, BRDA will be happy to work closely
with the Congress to ensure that their desires are accommodated. It may be
desirable, however, to refocus. the thrust of H.R. 6181 to address the policy
and financial implications of D. & D. relative to the commercial nuclear sector.

Mr. Chairman, this concludes my statement. Thank you for this opportunaity,
and I will be happy to respond to any questions you may have.

Mr. BrowN. Gentleman, we appreciate the time you have spent
with us this morning, and, again, I want to thank you for your
contribution.

The hearing will be adjourned.

[Whereupon, the hearing was adjourned at 1 p.m.]



APPENDIX I

ADDITIONAL STATEMENTS FOR THE RECORD

STATE OF NEW YOBK,
DEPARTMENT OF LAW,
New York, N.Y., June 23, 1977.
Hon. GEORGE BROWN,
Chairman, Subcommittee on the Environment and the Atmosphere of the House
Commiitee on Science. and Technology, Washington, D.C.

DeAR ME. CHAIRMAN : I submit the enclosed as my statement for the record of
the Subcommittee’s hearings on the need for Decontamination and Decommission-
ing of the Nuclear Fuel Services reprocessing plant in West Valley, New York.
I previously submitted this testimony to the Nuclear Regulatory Commission’s
GESMO Hearing Board which is assigned the task of conducting the proceedings
on the question of whether or not the Nation shounld allow the licensing of pluto-
nium recycle and nuclear fuel reprocessing.

I now submit it to you because its topic, the financial and public safety impacts
of decontamination and decommissioning of nuclear facilities, is the focus of the
Subcommittee’s hearings. The Attorney General applauds your efforts to help
resolve the difficult problems nuclear fuel reprocessing has presented to the Stute
of New York.

Sincerely yours,
Perer N. SKINKER, P.E,

Environmental Engineer.
(For Louis J. Lefkowitz,
Attorney General).

Enclosure.
{157)
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NUCLEAR REGULATORY COMMISSION

BEFORE THE GESMO HEARING BOARD

___________________________ X
IN THE MATTER :
OFi . : Docket* MNo. RM=50-5
GENERIC ENVIRONMENTAL STATEMENT ON MIXED :
OXIDE FUEL (GESMO)
e e mnmm X

TESTIMONY OF PETER N. SKINNER P.E.
ON BEHALF OF

THE STATE OF NEW YORK

My name is Peter N. Skinner. I maintain offices
at the Department of Law, State of New York, Two World Trade

Center, New York, New York, 10047.

I prepared this testimony and will be available
for questioning concerning it. The following people assisted
me. They also provided the interface between our office and

.

/.
the State's expert}’w.ltnesses:

James Beaver Martin Horowitz
Hilary Cooke James Lang

Joshua Cohn Geraldine Santoro
Steven Hackmyer Janet Willen

ii
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I. Introduction

The decision on the GESMO concarning plutonium
recycle will have a multitude of impacts. Some of these
impacts include the dollar costs, technical difficulties,
person rem costs, disposal costs, institutional difficulties
and disruptions caused by decommissioning the facilities
required for the recycle option. This testimony will consider
the dollar costs of decommissioning for the Nuclear Fuel
Services (NFS) West Valley Facility, other commercial
reprocessing facilities, production separations facilities
and nuclear reactors. It will also discuss the consideration
of this issue in the GESMO and demonstraté GESMO's short~

comings in that regard.

To proceed with recycle of uranium and plutonium
on the projected scale until the year 2000, a large number of
relatively new and sophisticated chemical and mechanical

facilities will have to be constructed. (See Table 1).



.FACILITY TYPE

Separations (P-VI-9)
UFgs plants
PUO2 plants

Waste Solidification

MOX Fuel Fabrication
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TABLE I
COST OF

NO. OF PLANTS FACILITIES EACH
5-7 (P-VIII-18) GESMO RANGE (XI-21)
5-7 $500-600 million
5-7 (B. SMERNOFF)
5=7 $1.5 Billion
8 (P-VI-9) ====—cm—en (?)
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Each plant will have to be decommissioned in order
to meet the requirements of 10 CFR part 50 governing tpe
managemant of such sites. Decommissioning requires very
detailed site specific plants to properly accomplish this
goal without jeopardizing the health and safety of the work
crews involved and the public off site. These considerations

are discussed in my testimony below.

II. GESMC Discussion of Decommissioning to Date

GESMO I discusses the need for and difficulty of
decommissioning only briefly. Decommissioining of MOX fuel

fabrication plants is discussed on page VI-9 for half a page.

The need for "strict criteria™ is noted and three major
approaches to decommissioning are discugsed there. However,

no specific details of methodology or financial cost are

discussed.

Similar generality in the discussion on the subject
can be found on page VII-l4 regarding the need for prre—design

planning of such recycle fgcilities to facilitate decommissioning.

prief discussion of this subject can also be found on
page IV-H-2l1 regarding an allocation of 10% of the volume of
TRU wastes delivered to the repository. Even though it is

highly likely that significant areas of land will be permanently

set aside for decommissioned or entombed facilities, no

discussion can be found in GESMO I, chapters X or XI.

-3~
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A number of intervenors in the GESMO proceeding
filed questions in this regard. The answers to these

questions are discussed throughout this testimeony.

1II. Decommissioning of Model Facilities

{(A) Technical Considerations

At the present time there is very little experience

in the nuclear industry on which to base a realistic assessment
of the difficulties and extent of decommissioning of repro-
cessing plants. Goals for such activities have only recently
been proposed and discussed by knowledgeahble parties. The
types of decommissioning modes are described below (NUREG 0043,

Page 145): N

"petermining which decommissioning
mode should be chosen for a given
nuclear facility involves the care-
ful weighing of technological,
economical, societal, and political
factors. The final ‘choice of a
decommissioning mode depends upon the
complex interplay of these factors
which deeply involve the governing
regulatory agencies of Federal and
state governments and the nuclear
facility owner or operator. In light
of past experience, decommissioning
decisions are being expanded to
consider long-term factors such as
the worth of the site and its
resources, population growth, genetic
effects, cumulative health effects,
and 7. host of sociopolitical factors.
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1. Layaway - Offsite disposal of radioactive
materials from the site and controlled access for authorized
persons only. Particularly applicable to sites where future

nuclear efforts are contemplated.

2. Protective Storage - Same procedure as the

layaway mode but necessitates nerection of physical barriers
to prevent entry into contaminated zones.” This allows for

reduced maintenance costs .hile awaiting permanent digposal

of the site.

3. Entombment - This semi-permanent mode calls
for decontamination of the site; offsite disposal of all
radicactive materials and unsalvageable uncontaminated
equipment; filling or covering of a2ll contaminated ecquipment
and process cells with concrete which will last at least

100 years.

4. Dismantling - This mode calls for removal of

everything from the site so that anyone can have unres:tricted

use of the site.
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Layaway and protective storage are generally
inexpensive modes in the short term and provide a modicum of
protection to the health and safety of the people in that
area. Entombment provides a higher degree of protection to

the environment for at least the lifetime of the concrete.

The degree of permeability of the foundations and concrete

materials determines the duration of such protection.
Dismantling provides the ultimate in protection to the public

and the environment.

Of the proposals for decommissioning being discussed
today for nuclear fuel reprocessing plants, entombment
unfortunately appears to be the favored method. The American
National Standards Institute first published "General Design
Criteria for Nuclear Reprocessing Facilities" in 1972, based
in part on a study made in Europe on the Eurcochemic Facility.
Since that time changes have heen proposed, éome of which are

embodied in new stardards (N300) by the same name published

by ANSI (October, 1976).
These standards define decommissioning as:

"2.1.8 Decommissioning: the planned
and orderly execution of a program
devised by a nuclear facility licensee
to achieve a substantial and permanent
improvement in the status of a shut-
down facility. The program includes
(1) decontamination of the structures
and equipment, (2) removal of sources
of radiocactivity, (3) return of the site
to a condition wherein it may safely be
returned to unrestricted surface use, and

Y.
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{4) maintenance under the minimum surveil-
lance required for the protection of public
health and safety for a specified time if

it is shown to be technically or economically
infeasible to decontaminate the site to
levels acceptable for unrestricted use.”

The Code of Federal Requlations which apparently
provides for this type of protection is 10 CFR part 50,
Appendix 0. s of this writing, the appendix has not been
incorporsced into the Code. According to Mr. H.B. Graham,
in CONF 750827, the code will not contain Appendix Q until
"results from their contract with Batelle Northwest
Laboratories are obtained." This report, preliminarily titled
by Batelle Laboratories as "Technology, Safety, and Cost of
Decommissioning of Reference Light Water Reactor and Nuclear
Fuel Separation Facilities,” was received by the Nuclear
Regulatory Commission late in February, 1977. Some 700-800
pages in length, it is supposed to cover all aspects generic
to decommissioning including, costs, feasibility of and
justifications for this activity. The NRC indicated that the
report would not be made available to the public in its draft
stage, and that it might be published late in 1977 (Telephone
communication, Pebruary 23, 1677). Presumably this report will
provide the basis for NRC rules and regulations, governing
ultimate disposition of reprocessing plants and other back
end fuel cycle facilities (contemplated as of January, 1977

to be promulgated no sooner than 1981).
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tntil that time however, we can only speculate as

to what decommissioning will ultimately be needed to clean

up NFS, Barnwell, and the other 4-6 reprocessing facilities
and the 8 MOX fuel fabrication plants contemplated by GESMO.

Entombment has become the nuclear industry's favored

method for final disposition of reprocessing plants. Gauging
by the justifications presented for use of this mode and its

inconsistency with the goals of 10 CFR part 50, appendix F,
it is not the most satisfactory method from engineering,
public health or safety standpoints. It has been chosen
because it is the only affordable methéd. In August of 1975

at the first conference on decommissioning at Idaho Falls,

Mr. H.B. Graham of the Holifield National Laboratory discussed

the genesis of the current decommissioning philosophies. He

traced the original ANSI design criteria to a report by the

operator of the Eurochmic reprocessing facility. This report
called for dismantling of the facility as the appropriate

decommissioning mode. He stated that:

"The study concluded that dismantle-
ment of a facility of the type of
Eurochemic, which handles large quantities
of irradiated fuel elements in solution, is
technically possible. Nonetheless, we are
speaking of a difficult undertaking, full
of risks, which necessitates putting to
work large efforts whose financial magni-
tude should not be underestimated.
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It was this last statement that the
industrial members on the subcommittee
could see mora vividly. When you mention
risks and financial objectives of untold
magnitude, they retrench to the most
conservative position. In this study they
were talking about a force of 40 to 50
people working 3 to 4 years dismantling
the Eurochemic facilities. The facilities
in the U.S. have a large capacity, shorter-

- cooled material, and higher-burnup fuels to
reprocess. The thesis that a nuclear fuel

reprocessing facility should be designed so
that it could be completely dismantled some

40 years in the future was entirely unaccept-
able. It was not practical. With the high-
level concentration of radioactivity and
contamination and removal of all activity

would be most difficult.”

The concept of entombment was supported by
Mr. Robert E. Brooksbank, formerly of the USAEC, in testimony
in the NRC Barnwell proceeding, Docket # 50-332 filed in

September, 1974, On page 11 Mr. Brooksbank states that:

*The complete dismantling of the
facility (Barnwell) is probably possible
at a price. The requirement of no
release of cirborne activity, or of no
release of activity leached by rain to
the ground during the dismantling
operation, would probably make this
operation economically unfeasible.
Even if it were possible toc remove all
radioactivity from the site, only 90
acres would be returned to productive
use.
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Very similar decisions about the type of decom-
missioning needed for the site were made at a number of cther
installations. Two such facilities were nuclear reactors,
known as the Hallam and Piqu; reactors. Both reactors were
decontaminated and after some equipment and all radiocactive
residue were removed from the site, the reactors were sealed
up to prevent access forever. A short report by W.P. Heine and
B.F. Ureda of Atomics International, in CONF 750827, on these
two reactors, discusses the programs undertaken in each case.

In the Hallman case the authors state that:

“The heat exhangers have been
removed. Removal of the massive
concrete 7 foot thick walls was

economically prohibitive.”

Since similar decommissioning efforts were made at the Piqua
reactor, we can conclude that economics dictated the course of
activity there as well. Several other efforts at decommissioning
‘have been made in the United States utilizing similar programs

as apparently dictated by the same financial justification:

EBR 1 Reactor -- some highly contaminated parts

Mound Laboratories =-- Radium 227, and Actinium
227 facilities

It is important to note here that the levels of
contamination in nuclear reactors which were entombed were a

mere fraction of levels normally encountered at reprocessing

plants.

=10~
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These decommissioning actions and the ANSI criteria

are inconsistent with the perpetual protection required for
the public and the environment with 10 CFR part 50 Appendix F:

"4, A design objective for fuel

reprocessing plants shall be to

facilitate decontamination and

removal of all significant radio-

active wastes at the time the faci-

lity is permanently decommissioned.”
Since reprocessing plants and their appurtenances such as waste
tanks, listed in Table I, come in contact with massive amounts
of toxic and leong-lived radionuclides, they will present a
hazard to man and his environment for thousands of years.
Clearly these materials are "significant radioactive wastes"™
under Appendix F. Removal from the site to a safe repository
will be needed to protect the public. Of course, the present
proposed criteria defining so-called TRU waste as 10 nanocuries
per gram or more of transuranics, will place some limitation on
the total amount of materials to be disposed of. There seems

to be no gquestion that a large amount of demolition will be

needed at reprocessing plants to meet the mandate of Appendix F.

Mr. A. Thomas Clark, Jr. of the NRC in a January 17,
1977 memorandum to Mr. R.M. Berner (p. 9) expressed the purpose
of this portion of the CFR. He stated that semi-permanent
storage of the high level waste in the tanks at NFS, West

Valley, would

-}l
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"« + . not conform to the criterion

of Appendix F to avoid the prolifer-
ation of perpetually committed
nuclear sites.”

In that same memorandum he stated that the ORNL

shale fracturing method for disposal of radioactive waste

is an option which (p. 1ll):

". + « 13 somewhat at odds with

Appendix F criteria in that the site
then becomes a committed repository
for high-level waste, The site is
[already) committed to the perpetual
care of low=-level and intermediate
level wastes in two burial grounds
onsite. These lower level wastes may
- be consider:zd retrievable, albeit at
substantial costs, whereas, the shale
fracturing method is essentially
non-retrievable. This method weould

cost the least to implement.”

There is a strong justification to complete
dismantling and removal of all TRU contamination from the site.
At this time no regqulatory scrutiny has been focussed on the
long-term fate of TRU contaminants inside or around reprocessing
and MOX fuel fabrication facilities. To my knowledge no
detailed studies or cost-benefit analyses have been undertaken
to determine the public health danger posed by maintaining TRU
contaminated buildings, waste tanks, and grounds encased in
concrete, whose permeability and resistence to weather is unknown
or unspecified. Materials thus treated will become an ongoing

fiscal liability and public hazard for generations to come.

-12-
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-

TRU wastes should not be scattered around the country in areas

of varying hydrogeological and climatic environments which are

not fit for long-term repositories.

Entombment is not the proper method of decom-
missioning for TRU contaminated fuel cycle facilities for a
number of other reasons. This conclusion was reached by the
NRC after an extended period of analysis in Idaho where concerns

arose over storage of TRU waste which began in earnest in 1969.

"The AEC made a committment that the
wastes in question would be directed
or transferred to the Federal Repository

in salt (then being planned) when it
should become available." (WASH 1539,
Sept. 1974, page 1.2-12)

It was also stated that the anticipated regulations

for commercial plutonium contaminated solid wastes would:

*, . . prohibit the disposal by burial

in soil of transuranium-contaminated
solid waste and require that trans-
uranium-contaminated waste be trans-
ferred to AEC custody (after solidifi-
cation, if origninally liquid) as soon
as practicable after generation, but

in any event within five years., A fee
would be charged which, like the fee for
high level waste, would include costs

of later transfer to permanent disposal.”

-13-
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In a more recent document it is stated that:

"TRU contaminated waste materials are
assumed to be disposed of at a federal .
repository . . . TRU waste comprise

the material(s) from the nuclear fuel

cycle which have sufficiently persistent

bioclogical hazards that they require

special long-term considerations.”

(NUREG 0116, page 2-9)

GESMO itself assumes that the wastes from

decommissioning will be shipped to federal repository.
(Page IV-E=-20). It is inconceivable that entombment, with its
cement covered kilocurie quantities of TRU waste, could be the

logical choice for the decommissioning mode.

In contrast to the decommissioning modes decided upon
for reactors, described previously, and the entombment mode
presently. favored for reprocessing plants, the owners of the
Elk River Reactor took the necessary steps to protect thé public
and the environment. They completely dismantled the reactor and
its internals, removing it from the site entirely. The
motivation for this action is at ieast partially explained by
the following quotation from the report CONF 750827 on the
" reactor written by Mr., Bobby J. Davis of the USERDA in Illinois.

-14-
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"Por obvious economic reasons, it was

desirable to dispose of as much
demolition debris as possible in local
landfills. Because there were no burial
facilities for radiocactive materials in
the State of Minnesota, a lack of dis-
posal standards for activated materials,
and because of existing adverse public
reaction to the nuclear industry from
certain sectors, great pains were taken
to insure that no radiocactivity above
background, remained in the structures
that were disposed of in Minnesota."

(B) Financial Arrangements

In order to develop the agreements between States
and operators of reprocessing plants which would ultimately
provide the necessary protection to the public, costs must
be determined with some degree of certainty. Because of the
lack of meaningful requlations it is presently impossible to
arrive at reasonable estimates for these costs. The NRC Staff,
after persistent gquestioning by the Board, has offered ball-
park estimates for the costs of decommissioning. However,
all such costs are based on.the assumption that entombment is
the proper method for this activity, though the regqulations
defining such activities won't even be proposed until 1981,
The Staff quotes 5-10% of original capital cost as the cost of
entombment decommissioning. Other estimates, as high as 25-100%,
have been advanced for the complete dismantling of similar
facilities. This section discusses the impact on renrocessing

costs of the additional payments into escrow funds necessary

to finance a range of possible decommissioning alternatives.

-15-



176

State of New York
witness P. Skinner

Perpetual Care Costs

Costs associated with perpetual care of decommissioned‘
facilities are very difficult to ascertain. Since there are
no guidelines which are specific enough to define the length
of time needed for surveillance or the degree of protection
needed for specific sites or for Specific degrees of D & D,
it is virtually impossible. However, States, faced with the
reality of such facilities within their boundaries, have been
forced to attempt to estimate these costs, and incorporate
them into working agreements between themselves and the

operators of the facilities. All the agreements we have

‘analysed and discussed in chanters IV, V and VI fell dismally

short of the needs of these facilities for such perpetual care.

For example, the costs just to guard facilities

around the clock presently comes to almost $70,000 each year.

The iteration provided in the discussion of the Midwest Fuel
Recovery Plant shows graphically what little distance escrow
funds will covei. The money the State of Illinois would have
had for perpetual care of GE would have lasted only 9 vears..

New York will have no money for this activity at the NFS West

Valley site because all the money earned under the agreement

will be consumed by maintenance of the low level waste area

alone. There won't be enough money for perpetual care to either

-16~
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the low or high level waste areas. South Carolina‘'s position

is impossible to assess at this time because no agreement has

bean reached. Kentucky will run out of money in their account
in a few years, again because maintenance of the Maxey Flats

gite is so expensive.

Decommissioning Costs

The number of dollars required for decommissioning

is very difficult to determine as the NRC Staff state

", ., . there has been little experience in decommissioning fuel
cycle facilities . . ." (Written Answers, February 11, 1277
Attachment 1-17). They go on to say that there are “. . . no
detailed estimates of decommissioning costs.” (Ibid., Attach~-
ment 1-22). They even admit that the "GESMO report did not
consider the envircnmental impacts of decommissioning in detail.”
They do, however, indicate that this hitherto untouched area

of technology is ". . . a matter of research and development

by the NRC." (Written Answers, February 4, 1977, Attachments

1-85). They even go on to say that rules and regulations may

be proposed as early as 1978.

The NRC Staff glibly state their position on the
probable costs of decommissioning. They claim that MUREG 0116
has covered the issue (Written Answers, February 11, 1977,
Attachment 1-15) and that costs generated therein are "adequately
covered by the unit costs of the industry.” (Ibid., Attach-

ment 1-15). NUREG 0116 presents figqures for costs which

17~
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range from 10 to 20% of cycle facility construction costs

{pp. 4-131). These numbers are based on a subreport by

H.K. Harmon, et al., contained in "Proceedings of the Inter-
national Symposium on the Management of Wastes . . . etc.”
July, 1976, pages 394 to 412, The NRC Staff in written answers
to questions viewed the report differently. They stated that
dishantling costs‘fbr a reprocessing facility would equal 10%
of the construction costs, citing page 412 of The Symposium
document. (January 28, 1977, Attachments 1-65). 1In fact,

Page 412 merely contains a queﬁtion posed by a MIT student with
an answer which is not 3dscribed to any one of the authors of
the paper under consideration. Similar baseless estimates can

be found by the NRC Staff in other written answers to questions.

The percentages cited by the NRC are very unspecific

as to their origin. It is not indicated whether the construction

costs used as a basis of comparison included interest during

construction, or were discounted for present or future dollars.

None of them detail the level of D and D work covered by the

quoted figures., The only carefully researched document on this
subject presently available is NUREG 0043. In the cost analysis

section on pages 140 and 141, the authors state that a “"firm
basis for estimating decommissioning costs or time of imple-

mentation is not available at present. But costs were assumed

to range from 25% to 100% of original facility capital, depending

on the level of decommissionine desired.” (Emphasis supplied).

=18~
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It is a shame that the extensive data and analyses
made by Batelle and now held by the NRC cannot be made available
to the Board and intervenors for elucidation of the decom-

missioning cost issue.

In the matrix below Y have presented various
possible costs associatéd with decommissioning of contaminated
fuel cycle facilities. These financial commitments are of a
size that demand careful consideration Jrior to construction
as the owners of reprocessing and other backend fuel cycle
facilities are not protected by a quaranteed rate of return
that will cover decommissioning. The unit cost add on proposed
by the NRC Staff in the written questions, (FP-5-18, Attachments
1-65, 1977), are based on tonnage processed. It is %oo risky
an approach for any State to accept. The NFS experience,
where miniscule throughput was experienced has taught us that
up~front guaranteed escrow accounts are necessary. The amounts

to be held in escrow for various facility cost projections are

présented below:

-19-
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~20-

Percent FUEL CYCLE PACILITY COMNSTRUCTION COST
Const. Costs 600 Million 1.0 Billion 1.5 Billion
for D & D
33 5% as 5% 3% 5%
1
10% $17.7* $ 28.71 S 29.5 $ 47.8 $ 44.2 $ 71.8
25% $44.2 $ 71.8/ $§ 73.7 £119.6 $130.8 §179.4
100% $77.0 $287.1 -$295.0 $478.5 $442.5 $717.7
#a11 numbers in this matrix are in millions of dollars.
Escrow $ = (D%) X (FC) where: D% = Percent of original
construction costs
(0 + 13 - NPy & needed for D&D work.
FC = Fuel Cycle Facility
Construction cost.
Escrow funds needed up front to
guarantee money available for I% = Assumed interest rate
D & D work 20 vears in the future for long-~term funds.
therefore ranges for the assumed {8%) .,
scenaries between about $18 and ‘
718 million dollars payable upon INF® = Inflation rate, high
commencement of operation of was taken at 5% and
the fuel cycle facility in question. low was taken at 3%.
t = Number of years before

tha money was needed
for D & D work. (15
vears of operation and
5 years for planning
of D & D).
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These figures are large indeed. They do not, of

course, cover any of the expenses of perpetual care, monitoring,

or pericdic maintenance needed at various sites. The level of

such funding w;ll depend on the level and mode of decommissioning

provided at each site. Nor do these exvenses include environ-

mental costs and occupational exposure occasioned during

decommissioning activites. NUREG 0116, on page 4-135, states

that "Occupational exposure of workers is a significant impact

of these activities,"

Lastly, the above figures - - do not even reflect
the large costs of both interim storage and final repository
charges for the many boxes of TRU waste generated by

decommissioning.

(C) Institutional Arrangements

In order to prevent entry to the facility by

unauthorized individuals, arrangements must be made at all sites

for quards and protective barriers. The mix of round the clock

guard surveillance, fences, walls and the like depend on the

radicactivity of the site and the particular mode of
decommissioning underway at the time. These arrangements mus:

be maintained for long periods. Institutions to provide this

care are hard to find. The States in which plants are located

have been charged with the responsibility so far. 1In the case

of NFS, at West Valley, the New York State Atomic and Space

Development Authority, contracted with the W.R. Grace Co. to

21—
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take on this responsibility, in perpetuity, for $4,000,000.
The State of Illinois, home of the feneral Electric Morris
Plant, took on the burden at the price of a performance

bond of $750,000 plus interest. The State of South Carolina
is discusaing a more complex‘agreement with Allied General
Nuclear Services to provide perpetual care fur the Barnwell
sita. In return, South Carolina may be paid a lump sum and

a fixed fee per metric ton of heavy metal processed.

According to conversations with NRC counsel during
the week of Pebruary 21-25, 1977, State ownership of the land
and perpetual care are not legally necessary to the location
of reprocessing plants, though this cype of arrangement is
characteristic of the relationships at the three plants built.
8o far. This situatior is in direct contrast to that of low
level waste burial dumps. Title 10 CFR part 20.302, sub-
section (b) states that

"the Commission will not approve

any application for a license
to receive licensed material from

other persons for disposal on land

not owned by the Federal Government

or by a State government.”
Ticensed materizl here means scurce material, special nuclear
material, and by product material. A burial site is not
allowed under part 20.304 of this title to take more than 1000
times the values presented in Appendix C to part 20 of this

section. These rules define what is known as "low level waste”

as that term applies to land burial.

22
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It would seem to be consistent with the above
requlations that land on which a reprocessiné facility exists
should itself be owned by either the Federal government or
the State government. At the very least, if, as the NRC
states, low level waste burjal sites need the protection that
governmental institutions supposedly can provide, then
reprocessing plants need such protection all the more. In
spite of this logic the NRC St§ff states that:

"With regard to the reprocessing
facility, the high level waste
golidification facility and the
high level waste tanks, the
licensee will be responsible for
the long-term surveillance costs

if the facilities are licensed by

the NRC." Written Answers

January 24, 1977 (Attachments 1-22).
The NRC Staff states that the MOX fuel fabrication plant
licensee (Ibid.): ‘

", . . will be considered by the NRC

to be responsible for the costs of

long term surveillance of the site,

if required after decommissioning.”
These statements point out the naivete with which the NRC
approaches the problems of lcong-term care of fuel cvcle
facilities. It is hard for me to believe that if the States
are having difficuléy in protecting their citizens over long
periods of time in this area, that companies like NFS,

teetering on the brink of insolvency after a disasterous

experiment in nuclear facility technology, will be able to

-23-
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carry on the responsibility for massive quantities of TRU

waste in such facilities.

Another question is whether the protection supposedly

provided by government is sufficient for the duration-of the
radicactive hazard. To properly answer such a question we

mast study several items:

1. What materials are left dn the site to be

protected?

2. What construction, exhumaticen, deccntamination,

dismantling, or similar physical activities will be needed to

properly maintain the site on a long-term or short term basis

through possible scenarios of:

a. All environmental conditions or

seismic events?
b. Regulatory changes?
3. How much will the above efforts cost?

4. What guard protéction,lmonitoring, and mainten-

ance will be necessary to protect the public in perpetuity?

Considering the number of years for which the
facility must be guarded, the astronomical cost of containing
the wastes properly, and infeasibility of actually carrying
out proposed steps such as high level waste solidification,

no organization, at least no state government, can presently

-24=
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be expected to carry out the obligations of "perpetual care

of an FRP.

- Discussion of projected cost figures for decom-
missioning are provided in Table 1 for each commercial repro-
cessing plant now built in the United States. ﬁe should not
forget that these plants, as well as the ERDA production plants,
have either not operated at all, or have operated, for the
most part, with low-burnyp fuel at what were low throughputs
when compared to the model facility in the GESMO. The
difficulties envisioned for decommissioning these sites and
their radicactive inventories will be dwarfed by the diffi-
culties to be faced in the future at GESMO model facilities.

Tt is unlikely that the States can provide the protection needed
or bear the escalating costs and difficulties occasioned by
such plants. The recent history of New York described in the

next section demonstrates_this contention very graphically.

NFS provides a perfect example of the impact of
the D & D cost uncertainties. On July 20, 1570 NFS told members

of the Joint Committee on Atomic Enerqgy that:

"Because of the extremely favorable
geological conditions in West Valley,
however, -- such as seismological
conditiong, available disposal
formation and impermeable cap rocks =--

a deep well seemed ideal for West Valley."
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This optimism regarding geologic waste disposal at
NFS turned out to be unfounded. The USAFC turned down NFS'

request to dispose of radwaste in this manner.

In 1976, the NRC decided ¢o require that the new
NFS plant be built to withstand .2 g acceleration instead of
the .1 g design criterion for the earlier plant. This action
was due to concerns about the long history of significant

earthquake activity in the area (NUREG 0043, page 135). The

change in seismological rating was a key factor in the NFS

decisien ta give up huilding a new plant.

Kentucky's "Low Level Waste” burial site demonstrates
similar difficulties. Originally licensed by the State of
Kentucky in 1963 tS accept low level waste (as it was defined
in those days), the Maxey Flats site grew to contain an
estimated quantity of rad waste equal to 26.9 X 10 ES Curies
of which some 27.3 kilograms were Plutonium 239 (pages 2-13

and 2-14 of the Dames and Moore Maxey Flats Assessment,

December 1976). Water infiltration to the trenches and some
offsite movement of radionuclides to ground water and.in
streams have occurred. The operator of the site has installed
pumps to control build up of water in the trenches and an
evaporator to reduce the velume of the water pumped from the

trenches and capture the radionuclides therein.
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The agreements between the State of Kentucky and
the Nuclear Engineering Co., Inc. have been amended several
times to provide for changing conditions at the site. They
have so far provided (as of November 1976} only $24,175 in
the escrow account for maintenance and surveillance of the
property in perpetuity. During fiscal year 1976-77 aione,
some $102,242 (44%) of the escrow fund has been appropriated
for remedial work on the site by the State. The State has
been unable to develop an agreement to protect itself from the
| costs of decontamination, maintenance, and long~term care at

a nuclear waste facility.

Each State in its own way has tried, with the help
of either the AEC or the NRC, to develop legal mechanisms to
surmount this range of uncertainty and insure that there will
be énough money available to take necessary action when the

plant operator leaves the site.

As can be seen by the discussions of the agreements
governing the three existing commercial reprocessing plants
in Sections IV, V, and I herein, the States have taken
ii fferent approaches to this task with varying degreés of
failure. It is clear that'no.one standard legal mechanism has
been developed to meet the needs of such facilities for long-

tarm surveillance and care. Unless the range of uncertainties

sharacteristic of this aspect of operation of the back end of

the fuel cycle are resolved, it is clear that the GESMO decisgion,

if it is pro~recycle, will obligate State after State to undertake

programg bevond their financial means and technical capabilities.
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IV Decontamination and Decommissioning Status of Muclear Tuel
Services, West Vallev.

The Nuclear Fuel Services Fuel Reprocessing Plant at
West Valley, New York, was the centerpiece of the Western New
York Nuclear Service Center. The Service Center included a
Low Level Waste Burial Area which was managed for the State of
New York hy Nuclear Fuel Services, a New York State supervised
Plutonium Storage Facilityv, a Hich Level Waste Tank Farm to
accomodate neutralized liquid high level wastes and acid thorium
high level liquid wastes ("HLW") and a burial area for supposedly
retrievable high level solid wastes. Only the perpetual care of
the Tank Farm was considered orior to licensing, and experience
is now proving that arrangements for the high level liquid wastes,
once considered satisfactory by the United States Atomic Energv
Commission, are now inadequate for proper dismosal of these
wastes. In Ffact, decontamination and decommissioning were in-
adequately considered by Nuclear Fuel Services and the United
States Atomic Energy Commission. It appears that the State alone
may be held responsible for the hundreds of millions of dollars

of Decontamination and Decommissioninag costs at West Vallev.

The future of the Nuclear Service Center is now heiﬁa
decided. NFS has chosen to quit the site and the reprocessing
business. Accofding to Section 4.10 of the 1963 NFS Waste
Storage Agqreement, NFS is purrortedlv not reaguired to reimburse
the State for anv contaminants generated in the legitimate course
of its activities, Accordina to NFS this agreement allows NFS

to simply leave all facilities as lonc as thev are decontaminated

- 28 -



189

State of New York
Witness P, Skinner

to "unattended standbv condition.”

The Fuel Rerrocessing Plant is the heart of the
‘Service Center's complex of contaminated facilities. (see map} .
It is a reinforced concrete building, equipped to process 300
metric tons of s .ent fuel vearlv. However, it only processed
625 metric tons over its six year overating life. The Fuel
‘Reprocessing Plant was built after an "AEC conceptual mode.”
(Ssec. I1I, Proposal of Nuclear Fuel Services, Inc. to the U.S.
Atomic Energy Commission, June 18, 1962) and incorporated AEC
experience which proved inadequate. Rédioactive contamination
of both the structures and versonnel were high andé mechanical

problems were plentiful.

Before licensing NFS. the AEC thoudht that there would
not be enough power reactors in ooerationrto supplv NFS with
spent fuel reprocessing contracts. Determined to create commarcial
reprocessing experience, the AEC negotiated a haseload contract
to keep NFS going through its earlv vears. In fact, 61% of the
total fuel processed at NFS was low burnup, non-enriched fuel
from the AEC's plutonium production reacter at Hanford. (Report
of the New York State ERDA With Respect To Federal Accouigition of
the West Valley Facility ».22). Considering that more than half
of the NFS' throughout was N fuel, NFS' contamination prohlems
reflect poorly on all the plant’'s designers. By the time sufficient
power reactors were on line to supplv NFS with spent fuel, pros-
pective competitors were entering the reprocessing market. ARNS
and Exxon, each in the midst of desianing plants with qreater
throughput than NFS5', were able to underbid NFS on future renrocessine
contracts. The AEC and its successor, the NRC. revised their
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reprocessing plant specificafions, and MN¥S, no lonaer able to

meet Federal requirements with its suddenly obsolete plant. closed
for expansion and renovation. After remaining closed for four
vears, NFS decided to abandon its investment at West Vallev.
(Letter from Ralph Deuster to Kenneth R. Chaoman. Sept. 22, 1976)
It is reported that NFS lost upwards of $40 millioﬁ on its
nuclear fuel reprocessing venture. (Empire Stata Report, Vol. 3,

No. 1).

The only substantial funds availakle for maintenance
of the Nuclear Service Center are those specificallv earmarked
for "perpetual care” of the liguid high level wastes stored in
carbon steel and stainless steel tanks. '"Perpetual care” means
continued tank storage. Accordinc to the 1963 Waste Storace
Agreement, NFS was required to provide a Peplacement Fund and a
Maintenance Fund for the high level waste tanks. Both funds will
total approximateiy-$3.7 million umon surrender of the facilities.
This sum is a negligible contribution to ultimate disposal of
the wastes. According to 10 CFR 50, Appendix F, wastes must he
gsolidified and transported to a Federal repositorv within five
vears of their generation. NIFS' wastes were arandfathered from
the time requirements of the Arpendix, but solidification and

repositoxv disposal are their ultimate fate.

The importance of waste manacement was realized bv both
the AEC and NFS prior to NFE reprocessihq cperations, however. the
costs of decommissioning were not considered. In 1965, in his
presentation to the Secnnd Power Reactor Fuel Peprocessina

Symposium, the AEC's Dr. ¥. Kenneth Dovis offered criteria for
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"Evaluation of Proposals Received" for reprocessing wplants.

Criterion 4 was titled Resnmonsibilitv for Disposal of ™astes.

"Since the development of economical waste
disposal methods, or the exploitation of
the use of fission oroducts, is one of the
principal long-range goals of the chemical
separations development program, the manner
in vhich the waste disposal problem will be
handled will be of major importance.”

Nuclear Fuel Services' approach to the problem, found in fection

III of the Proposal of Nuclear Fuel Serviqgg_gp_ggng:g;"ptomig

Erergy Cormission, June 18, 1962 was as follows.

"While we accept the position that tank

storage of radiocactive wastes is not likelv

the best long term answer to the nroblem,

our analysis of exverience over the past

twenty years is that this approach is techni-

callv sound and, if aporoached rationallv,

is economicallv feasihle within the limita-

tions of competitive nuclear pover."
This discussion of waste managemant alternatives evidentlv satis-
fied the 2EC which approved the Vaste Storaaqe Pareement pronosed
by Nuclear Fuel Services, and licensed the NFS remrocessing

operation. The AEC disregarded decormissioning.

ERDA 76-43 compares high level liquid waste manacment
alternatives. The ERDA alternative with fewest drawbacks is
vitrification of wastes and transnortation to a Federal repositorv.
(ERDA 76-43, Table 6.8) The Nuclear Requlatorv Commission re-
cently sponsored a study of "Alternative Processes for Managina
Existing Commercial High Level Radioactive Wastes" (NURLR 0043)

'~ The report is specific as to NFS liquid HLW and nfoduced rouah order-

of-magnitude coste and completion schedules for disposal of the

NFS liquid wastes. According to this renort, vitrification and
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transportation of the wastes would require 25 years, 14

years of research and development, 5 vears of actual processing

time and 6 vears for decommissioning of the solidification

facility {NUREG 0043, p. 139}.

NFS built two stainless steel tanks for high level
liquid thorium waste and two 750,000 gallon carbon steel tanks
for storage of high level neutralized liquid waste. It is

presently unknown how anyone can decommission these tanks. The

presence of large quantities of sludge in the carbon steel tanks

and internal obstructions prevent complete cleanout with present

technology.

At the Savannah River Laboratory, 95% removal of sludge
from tanks has been accomplished Qith the use of high oressure
jet pumps (Memorandum of Clark to Bernero, USNRC, January 19, 1976)
At NFS, approximately 30,000 gallons of sludge exist in the HLIW
tanks (NUREG 0043, page 15). A removal efficiency of 95% here
would still leave 1500 gallons of highly radioactive transuranic
contaminated sludge that would include Sr - 90, Cs ~ 137,
plutonium, and many other radiotoxins. Assuming that this level
of removal can be accomplished and that £here is a homogeneocus
distribution oflradioactive elements in the sludge, 95% removal
would leave about 1.4 X 1l0E7 curies in the tank due to the presence
of this sludge (NUREG 0045, page 15). At present, there appears
to be no demonstrated method for resolving this problem.

Also, "the internal stucture of the high level radio-
active waste storage tanks will make decontamination by flushing

difficult. Dismantling may require special techniques which have
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not yet heen demonstrated" (EPD2 76-43, nace 15.11. Svnerqistic
difficulties  from refractive sludos 2and internal tank structure
pose unknown costs in terms of occupational exposure, efflugnt'
releases to the environment, and financial costs for the

decommisgioning of high levml waste tanks.

Total coszts, includina the cost nf the research and

develovment necessary to adapt ERDA processes to NFS wastes and

the cost of decommissisonina the solidifiqi;ion_figi}itv_jjgg;:gg

100% of capital cost) range from $50 - 110 million dollars dis~

v

counted at 10% (NUREG 0043, p, 143). Strancelv these costs are

stated tc be for a comrercial solidification operation (NURES 0043,
p. 139), though it is inconceivable thit a coroporation miaht seek

a profit in the high level waste -~lidjfication bhusiness.

The T.ov Level Waste Burial Site, manaqeé for Mew York
State by NFS was closed in 1976 when it was discoverea that
several trenches were leckinog. The area contains 1.8 million
cubic feet of waste, holding 300,000 curies of radicactive materials,
including: plutonium, uranium 235, cesium 137, strontium 90, etc.

Summary Report on the Low-Level Radioactive Waste Burial  -Site,

West Valley, New York, the waste trenches are eroding and filling

with water. Radioactive material is leakineg through the soil and
2 nearby stream has been contaminated. "If the goal of shallow
land disvosal is 100 mercent éetention,of the waste for thz
duration of its hazardous 1ife;ime, the coal cannot he met under
present conditions at ﬁext Valley® Exacutive Surmmarv, p. VI.

No estimates have been made for the costs of decommissioning the Low
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Level Burial Site.

Nuclear Fuel Services, as contractor for the management
of the Low Level Waste Burial Site, collected a per cubic foot
charge for wastes accepted for burial. For most of the operating
life of_the Site, NFS was restricted to collecting no more than
80.5 cents per cubic fooﬁ from customers under the original Waste
Storage Agreement. Of the money it collected, it only payed the
State of New York 8 cents per cubic foot, Thig money was to be
paid into a fund which now totals approximately $200,000, which
+he State was to be able to apply to perpetual care of the Site.
The New York Department of Environmental Conservation and NFS
agreed to suspend burial at the site in April, 1975 because of
the discovery of leaks in several trenches. It has been estimated,
that the cost to pump out one trench alone will be $100,000. As

leakage continues in the trenches, the costs will climb,

The hich level hardware burial area is another feature
of the NFS, West Valley site. This area, lying just to the north
of the low level waste burial area, was established under ARC
license for materials generated by the reprocessing plant which
could not qualify for low level burial., At the half acre site,
151 holes, fifty feet deep were dug for receipt of the discarded

junk from the reprocessihg plant. According to a New York report,

this material included TRU contaminated piping, filters, tools,

process equipment and even spent fuel rods oncased in concrete.

Though our investigation of this part of the facility is not yet

complete, there are indications that the State received between
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2 and 19 cents per cubic foot for mermetual care of waste placed
in these pits; 87,778 cubic feet were buried there. Recent
changes in NRC apinion have indicated that this method of disposal
of TRU waste is no longer considered adeguate for the protection
of the public and the environment. In the future, such waste
must be transferred to a federal repositmn~v for long-term storage.
NUREG 0116 (page 4-63) assumes that the . ..erim storage of such
wastes at reprocessging plants will belfcr no more than 20 vears,
and that the wastes will be contained in weided steel containers
or 55 gallon drums. Other reprocessina sites have special stor&ge
facilities for such waste. If the WRC means what it says, someone .
will have to exhume and packaae New York York's high level waste

and any contaminated soil and ship it to an offsite remository.

Who will pay for this activitv? Assuming the State was
paid an average price of 10.5 cents per cubic foot and the charges
were paid on a yearly basis to the State at an average dumped
volume of 14,630 cubic feet during each of the six vears NFS
operated, and that the escrow fund earnhed 6% interest each vear,
the escrow fund would have only $22,850 dollars in 1985 (revositorv
availability date). This pitifullv small fund will be of no value
for exhumation, recontainerization. shipment to the repositorv,

or repository charges. The stabilitv the AEC and the NRC claimed

~ould be established hy making states resoonsible for nuclear

facilities has not been supported in reality.
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Te summarize, Mew York State is now burdened with:

- a Low Level Waste Burial Area, for which approximately $200,000
may exist for maintenance or decommissioning: t* - site is leaking
and eroding :

- a High Level Waste Burial Area, for which a $22,000 decommissioning
fund should exist .

- a Waste Tank Farm,.for which a §4 million nermetual care fund will
exist, but which reaquires at least $110 million {1976) dollars

for final decormmissioning

- an obsolete and contaminated reprocessing plant for which no
decommissisning funds exist.

Reprocessing plants are findina new host states in
spite of the NFS experience because the states lack any infor-
mation on long-term costs of perpetual care. T™e NRC has failed
miserably in this regaré. 1In truth, the reprocessing situation
has not changed so drastically since MNew York State entered it.
Essentially the same problems exist, and the same solutions are
lacking. New York has simply illustrated the follv of onroceeding

with commercial reprocessing without proven waste management and

decommissioning methods.
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V. Midwest Fuel Recovery Plant in Illinois

The General Electric Midwest Fuel Recovery Plant at
Morris, Illinois, was roughly the same size as the Nuclear
Fuel Services plant, but it incorporated different t~chnology.
The 300 metric ton per year plant was designed to use the aqua
fluox separatiohs process, followed by calcin#tion of high level
wastes. The plant as built contained a fuel receiving and storage
facility, a separations facility, waste solidification system,
evaporation pond and high leve’l hardware interim storage pad.

(See maps attached).

The plant failed cold testing and never becarie opera-

tional, despite the fact that the AEC had arready issued a

"go ahead” environmental impact statement. The plant is presently

being used as a spent fuel storage facility.

The Summary and Conclusions of the AEC's Final Environ-
mental Statement on the Midwest Plant read, in part, "On the
basis of the analysis and evaluation set forth in this statement...

it is concluded that...the action called for is the issuance of

a facility operating license...”

The following paragraph was part of the evaluation in

the approving AEC text:

"tf the plant is deactivated and a require=-
ment is not imposed on the applicant to ship
off-site all solid radicactive wastes, the
area covered by the processing bullding, sand
filter, and waste storage vaults would require
perpetual care and surveillance. However,

for this eventuality the applicant has con-
cluded a contract with the State of Illinois
Department of Public Health to provide fer
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site deactivation, perpetual care and
surveillance. Funds for such have been
provided through a $750,000 reserve
fund and performance bond."

(Midwest FES, p. 62).

General Electric was to pay into an escrow account $250
per metric ton of fuel reprocessed. CE would cease making these
payments as soon as the fund Qalance reached $750,000. Thus,  the
precise émount that would have been available at the end of plant
operations is unknown. If the plant had operated for 15 years at
full throuchput ané the escrow account earned a 6% yearly, the fund
would contain $1,120,000. The contract stipulated that $500,000
of the total fund was earmarked for General Electric's use in
decommissioning the plant prior to its transfer to State custody.
No specific General Electric decommissioning plans were ever
even outlined. The State of Illinois, therefore, would receive
$620,000 for "perpetual care” of:

-a Processing Facility in an unsocecified state of

. contamination-

-an unknown quantity of calcined high level wastes
and solid high level wastes in storage pools

~an unknown quantity of low level dry solids in a
vault .

-an evaporation pond.
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There is nc telling the extent of work that might have
to be done with the $620,000, At the very least, the site would
have to be guarded 24 hours a day. Assuming that a single
gquard is constantly on site, seven days a week, at a total cost
of $70,000 a year (3 guards plus administrative costs), and
assuming that ‘the Cost of Living Index rises at 4% a vyear and
that the escrow funds remain in the 6% per vear account, the
$620,006 would provide guard services for only nine vears.

Under the AEC approved plan there would be essentially no funds
available for any other decontamination, decormmissioning or

maintenance work at the Midwest FRP site.

T+ is extremely fortunate for the State of Illinois

that the General Electric plant never functioned.
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View of General Electric Midwest Fuel Recovery Plant
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VI. Decontamination and NDecommissioning the Barnwell FRP

The Barnwell FRP is a compnlex of facilities, manv of
which will become contaminated during the life of the plant
and will require decontamination and decommissioning after
operations ceasa. The heart of the plant is the separations
facility. It will be a highly reinforced concrete structure
containing process cells capable of treating 1500 MT of high
burnup, irradiated nuclear fuel pef vear (S5MT per day.)

The separations facility itself wi&l certainly demand D & D

work. The following other Barnwell facilities will also require

extensive decontamination and decommissioning:

-- a UFg facility

-— a Pu product facility of unspecified design

-- a waste solidification facility of unspecified
design incorporating as—yét unknown technology

== high level waste storage tanks

-- a waste storage - burial area

-- intermediate level waste storage facilities

-~ TRU waste incinerators and compactors

-- decommissioning waste evaporators and off-gas

treatmer.c systems.
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The decontamination and decommissioning methods
and specifications to be applied at Barnwell are not defined
ir the ACNS FSAR or in either the Final or Supplemental
Environmental Impact Statements. It is uncertain, as vet,
what structures will remain permanently on-site or whether they
will be entombed or dismantled. Safequard mechanisms are equally
uncertain. It is obvious that the costs of decommigsioning and’
perpetual care must pe determined and orovided for before
any decommissioning plan can have any credibility.
The only area of the Barnwell site for which such financial
arrangeméﬁts have been made is the waste burial area to be

managed by Chem-Nuclear Systems, Inc.

According to the Lease Agreement betwuzen the State
of South Carolina and Chem-Nuclear, the latter procured and
conveyed the waste burial area to the State. Thus, ultimate
responsibility for the site resides with the State reagardless
of Chem-Nuclear's activities. In fact, the State grants itself
various monitoring and oversight privileges with the Lease, though
the exact nature of Chem-Nuclear's on-site activities are not

to be found within the Lease.

- 45 -
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The Sta%e receives token payment for the site,
only $50 per year. It alsc re-eives $ .l6/cubic foot of
radibactive wagte buried at the site within each quarter.
The 5.16 per cubic fook figure ‘s to be adjusted every
three years in accordance withk the Consumer Price Index of
the South. The money vielded from this arrangement is to go
into an escrew fund previously established for perpetual care
of buried wastes. ($50,000 downpayment by Chem-Nuclear, April

21, 1971).

It is stipulated in the lease that "upoen expiration
or earlier termination of this lease, all mate:xials buried at
the Site prior to such expiration or termination shall remain
so buried and shall be thereupon owned by and the scle and
exclﬁsive resp:nsibility of Lessor . . ." The State
squarely shoulders the burden of perpetual care of the wastes.
It can be supposed that the State will be respcnsible for
exhuming solid wastes, a procedure that could be needed if the
soil fails to contain the wastes or if the NRC decides to end

shallow land burial of radiocactive wasue.

According to the Barnwell FES (P III-8) a maximum
of 83,000 cubic feet of solid wastes would be produced each
year of operation. This includes low, medium and high level waste.
All solid radioactive waste will be stored within a fifty acre
fenced area. All plutonium contgining wastes {TRU; will be huried
in retrievable concrete containers with water-tight seals. The

position of the containers will be marked and recorded.
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1f "required at a latar date, these containers could bhe re-
covered from the ground and placed in shipping casks for
transfer to an ultimate disposal site” (p. III-9, Barnwell FES) .
contaminated {(non-TRU) trash will be buried in 55 gallon drums

in trenches that can be monitored and pumped.

South Carolina optimistically believes that the
Waste Burial Area will only need to be guarded for thirty years.
This is based on thz intent to bury only short lived radionuclides
in the soil. Money for surveillance will be derived from the
16 cents per cubic foot burial charge. The State feels that no

guards will ever be needed to patrol the reprocessing plant.

Money for environmental monitoring of the repro-
cessing plant will, if an agreement with AGNS is reached, come
from a tax levied on throughput tennage. This could turn into
a terrible bargain. If the plant's throughput were to turn ocut
to be half the design throughput over the fifteen vear economic
1ife of the plant, the State would garner only half the
expected surveillance money, yet the cost of monitoring the
decommiscioned plant would remain the same as if the plant had
functioned successfully. The State of South Carolina has said

that it is looking for insurance to cover this possibility.

471 -
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The agreement governing the Barnwell Waste Burial

Area is supposed to serve as the model for an AGNS repro-
cessing plant agreement which has not yet been negotiated.
The Chem-Nuclear agreement cannot give us much confidence
that adequaté moneys will be available for decontamination
and decommissioning of the reprocessing facility. The Waste
Bhkigl Ayreement does not provide for possible exhumation
or trench pump outs, actions which are already necessary at
the NFS and Maxey Flats sites, These low level waste exigencies
could be paralleled at the reprocessing plant.by the need for
environmental monitoring, patching of failing concrete, con-
tamination clean-up, or even decontamination of the~entombed

mass in case of unforeseen deterioration.

Not only is it probable that an.agreement will not

. provide enough money for proper perpetual care, but it is also
poggible that escrow accounts may not be properly safeguarded.

A recent $20,0006 Chem-Nuclear raid on the Waste Burial escrow
account {for so-called site improvements) indicates how easily

a fund can be depleted prior to completing its long term function.
If funds o:bthe order of hundreds of millions of dellars are
needed for proper decommissioning, the temptation will be great
for both industry and the. State to use the money for other such
"improvements® or, woise yet, to borrow against the fund for

other purposes.
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In some respects perhaps South Carolina has profited

from other states' experiences. In South Carolina, TRU waste
will be buried in what appears to be a better gemblance of
*retrievable® form and will be better segregated from low level
wastes. South Carolina is insisting upon a fully decommissioned
plant {i.e., entombment) befcre it will take custody. However,
the State and AGNS have reached no final acreement, while the
reprocessing plant rapidly approaches completion, The NRC has
orally promised the State that it will withold AGNS' operating
license until such time as a perpetual care agreement has been

ratified.

If South Carclina is tc achieve a reasonable perpetual
care agreement, it may have to indefinitely pospone the openirg
of the Barnwell plant until regulatory guides exist for reprocessing
plant decommissioning. Otherwise the State will have to process
an agreement now and risk the same failures encountered by the

states of Illincis, New York, and Kentucky.
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VII Decontamination and Decommissioning:

Actual Experience

Tt is instructive to consider past experience in
order to evaluate costs and difficulties of decommissioning back-
end fuel cycle facllities., The following table ligts U.S.
experience categorized by D & D mode. The table was assembled
from available literature in the area, Dismantling has been the
most frequently used D & D mode. ‘Dismantling experience demonstrates
that sites may be cleared and returned tc normal use, after all
radiatiqn and radiotoxins have been removed from the environs.
tnfortunately, this is the most expenéive D & D mode. The cost
of dismantling could make of this method difficult for large,
complex, and highly contaminated facilities such as those proposed

by the GESMO statement.

In looking at the type of facilities listed on the
table and in examining the decriptive literature on each site, we
have discovered that experience has been gained in varying degrees
of D& D work on a wide variety of small contaminated facllities.

However, no large fuel reprocessing plant has been dismantled or

entombed, no large MOX fuel fabrication facility has been de-

commissioned at all, and only the little used Elk River Reactor

has been completely excised from its site. The paucity of actual

large scale D & D projeccs in back=-end fuel cycle facilities
reveals the high degree of uncertainty regarding costs, occupational

exposure, and environmental hazards for all GESMO created D & D

work.
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State of New York
Witness P. Skinner
Of the ten facilities listed in the dismantling
column of our table, only the first three qualiff as large
facilities envisioned by GESMO. Only one of the facilities was
highly contaminated (SPP 221-F canyon cells). Of the four
facilities listed under the entombment mode, the first three are
relatively large. None of these (except for entombed sections
of EBR-1 reactor) were highly contaminated. Of the five facilities
listed@ under the protective storage modes, the first four are
relatively large, and all five have fairlv high levels of contam-
ination. The list of facilities under protective storage and
layaway is clearlv incomplete. A great number of facilities on
government reservations and in universities are unknéwn to the
general public and have not been listed. To our knowledge, no

complete inventory of decormissioned facilities exists as vet.

The conclusions we can draw from this information are

as follows:

1. If the facility is small, éismantling is
feasible.

2. If the facilitv is not highly contaminated and
not too large, dismantling is still oreferred.

3. If the system is larqge, entombment is preferred
by industry and the NRC.

4. If the system is large and highly contaminated,
protective storage or lay awav is preferred by the
industry and the MNRC.

Thus, the larger and more contaminated a plant is, lesser effort

has been made to thoroughly decommission it.

These conclusions are provisional. At some facilities,
decisions have not been made as to the proper final leng-term

lisposition of the site. Some facility owna2rs are no doubt awaiting

- 57 -
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State of New York

Witenss P, Skinner
mature guidelines for D & D work. However, the huge costs, occu~
pational exposure, and environmental hazards of D & D all limit
motivation towards proper dismantling of a site. Decommissioning
plans will remain unresolved at all proposed facilities until
adequate information becomes available to guide owners and
the States so that necessary up-front escrow fundé to guarantEee

complete decommissioning may be established,
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.State of-New York
Witness P, Skinner

VIII CONCLUSIONS AMD RECOMMENDATIONS

A. Although the NRC staff predicts that entombment will be the
preferred mode of decommissioning for back-end fuel cycle facilities,
this mode is clearly at odds with the opinions of scientists at
several laboratories. (See New York testimony by Smernoff.)
Entombment is also at odds with anticipated NRC TRU waste guide=
lines which are expected to demand geologic repository disposal
of TRU waste. 2an entombed GESMO facility will be hothing nmore
than a huge concrete wrapped package of TRU waste subject to the
same environmental pressures as segretated TRU waste in soon-
to-be~-forbidden shallow burial;

B. Actuel practise and development‘of D & P guidelines have been

shaped not by what decommissioning mode is needed, but by limits

on costs and occupational exposure.

‘C. The preferred D & D modes for fuel cycle facilities are only
now under study. They are not likely to be finally determined

until the 1980°'s,

D. The past insf:itutional arrangements governing decommissioning

and perpetual care have failed to meet the needs of the contracting

parties and of the public,

E. The financial arrangements to provide money for D & D and
perpetual care have been and continue to be insufficient: to meet

aven initial D & D expenses.

F. The NFS experience displays failures of every type--institutional

arrangemants, financial preparations, technical considerations, and

- 54 =
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State of New York
Witness P. Skinner
most importantly, failure of AEC - NRC guidance in pre- and

post-operational activities at NFS and other facilities.

G. It is fortunate that the GE - Morris facility never operated,
as the financial and institutional arrangements would not have
be=n able to withstand the eventual costs and difficulties

of perpetﬁal care at the site.

H. The arrangements for decomhissioning the GESMO "model FRP"
are still in the nlanning stage and are unreliable hases for

GESMO decision making.

I. Actual experience in D & D has not provided the knowledge
needed to ovredict the costs, occupational exposure, or environmental
hazards involved in decommissioning any one of the back-end fuel

cycle facilities contemplated in the GESMO.

Peter N. Skinner, P.E.

-~ 55 -
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PrOLE . SKIMNER, P.L.  FIVINOIZIFHTAL EUGINTER

PROTESSIONUEL E;PEPILNCT J'\.I'D PLSPOHSIERILITINS 1970 - 1977
M.Y.S. LAY DEPARTIENT, EUREAU OF ENInoinmnoiL PROTLCTION
Employrent -

As Adsociate engineer, I share direct participation with the
lawyers in our office in the litigation and/or settlerent of
environmental controversies, I initiate investigations,
represent the Attorney General at public hearings, legislative

~ fora, and other proceedinos. I write technical affidavits,
articles, and corments on irpact staterents and appear as an
expert witness,/

Major Cases ~ Developed and presented technical support for the
following environmental issues. 1Initiated office participation
and obtained favorable determinations in most of these topics:

Pollution - Concorée SST noise, Lake Champlain sludge bed (U.S.
Suprema Court), PCB's in the Hudson, orgaznics in groundwater.

Hazard Control - LNG tankers and port facilities, plutonium
air transport, leakage and safeguards at nuclear fuel re—
processing plants and burial sites in N.¥Y,. and natjonwide.

Energy Systems - 0ffshore oil leases and tanker loading docﬁs,
plutonium recycle in reactors (GESMO), solar energy equip-
ment performance and leglslatlon, reactor effluents and safety.-

Resource Management ~ Tocks Island Dam on the Delaware, MN.Y.C.

< water systems and the Corp's NEWS Study, protection of Hud-
son fisheries from the Storm King, Indian Point, and Righ
Flow Skimming plants, managerment of Catskill and East-of--
Hudson watersheds for water supply and recreation optimization.

SUMMER JOBS 1966 ~ 1970 : Vermont, Colorado, Pennsylvahia

‘Route and land surveying, geheral engineering, and bridge const.
Performed metal fatigue testing and recycling feasibility studies.

e

Education ) -

LEHIGH UNIVERSITY — B.S., Civil Engineering, 1969; A.B. Arts,
Y9703 Independent studies in 1970 included: computer and field
analyses of airport noise levels; evaluation of nuclear plant
radioactivity hazards; an ecological survey of Saucon Creek.

SEMINARS - REC Biological Studies, ORNL, 1974 MNational ASCE
Environmental Seminars, 1973, 1974; MNational Air Pollution Con-
ference, Univ. of Tenn., 1973: Nuclear Safety Systems,; UCLA, 1973,
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NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONBERVATION,
Albany, N.Y., July 8, 1977,
GeorGE E. BrownN, Jr,
Chairman, Subcommittee on the Environment and the Atmosphere, Committee on
Science and Technology, U.S. House of Representatives, Washington, D.C.

DeAr Me. Brown : The enclosed statement submitted at your request attempts
to place in perspective the problems associated with the low level waste burial
site operated by Nuclear Fuel Services, NFS. This was done by comparison with
the other wastes at the site and by comparison with one federally operated site.

The experience with environmental surveillance of the liquid wastes from the
reprocessing facility has gone through a full cycle. Originally, ihe reprocessing
facility was approved on the basis that dischuvges of radioactivity would be
very low. The State’s surveillance program found that discharges to the streams
were substantially bigher than predicted but were within the NRC technical
specification limits. The surveillance program then found increasing levels of
radioactivity in fish and deer and recommended that action be taken to reduce
the discharges of radioactivity. The NRC ordered NFS to substantially reduce
the discharges to the watershed and in 1971 the low level waste treatment
(LLWT) facility was placed in operation. The LLWT facility only operated the
latter portion of the year and the reprocessing facility shut down in early 1972,

As part of the NRC licensing procedure for the increased plant capacity, NFS
requested NYS D.E.C. to provide a 401 Certification in regard to the applicable
State stream standards. This application was denied and in 1976 NFS proposed
further waste treatment in order to meet the maximum permissible concentra-
tions for ail radionuclides except tritum at the point of release from the main
plant lagoon. This would have brought the strontium-90 levels, for example, much
closer to the original predicted levels. The revised application for the 401 Certifi-
cation was being considered in 1976 by NYS D.E.C. when NFS withdrew the
application,

The most significant findings of the surveillance program in regard to gaseous
releases was the detection of iodine-129 in milk and low levels of plutonium-238
and 239 in the air particulate samplers. These matters were to have been con-
sidered in the NRC hearing on the increased plaat capacity.

I am sending under separate cover the two referenced documents (D.E.C.
burial site inventory and EPA report) as well as copies of the Annual Report of
Environmenta] Radiation in New York State for 1870 through 1974. A eopy of the
Conference’s 1973 Waste Management Task Force report referred to in my state-
ment will also be provided for your information.

Very truly yours,
TaOMAS J, CASHMAN,

Director, Bureau of Radiation.
Enclosure.

STATEMENT oF THoMAs J. CASHMAN, DIRECTOR, BuUREAU OF RADIATION, NYS

DEPARTMENT OF ENVIRONMENTAL CONSERVATION
INTRODUCTION

There are five distinct decommissioning and disposal problems involving the
reprocessing facilities and the radioactive wastes at the Nuclear Fuel Services
site in West Valley, New York. These problems have been identified at the Sub-
committee’s hearing on June 15 and 16.

For purposes of this statement the waste disposal and decommissioning cate-
gories are identified as follows:

1. High Level Liquid Wastes;

2. Transuranic Solid Wastes;

3. Spent Fuel;

4. Reprocessing Buildings and Equipment ; and
5. Low Level Solid Wastes.

The low level waste burial site is subject to regulationr by the State. The other
four categories are under NRC regulatory control.

The primary purpose of this statement, submitted at the request of the Sub-
comtnittee, is to review the operating history, problems, and corrective actions at
the low level waste burial site. A brief discussion of the other waste disposal
and decommissioning categories is included to place the problems at the low level
waste burial site in perspective. Table I summarizes the volume and curies of
radioactivity in the three waste categories at NFS.

v
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HIGH LEVEL LIQUID WASTES

This category includes 600,000 gallons of 'neutralized waste in a carbon s‘teel
-2k and 12,000 gallons of acid waste in a stainless steel tank. The neutralized
waste includes some 30,000 gallons of siudge on the bottom of the tank.

The high level liquié wastes contained some 310 million curies in 1973 a:nd
are considered to be the major potential health and safety probiem at the _sute.

These wastes also present tke major financial problem in achieving an environ-
mentally acceptable disposal of the wastes at NFS. U.8. ERDA has estimated
costs up to $600 million Yor solidification and transportation to a Federal
repository. .

To cope with the potential threat from high level liquid wastes, the NRC
regulatory policy for such future wastes calls for solidification within five years
after they are produced and transportation to a Federal repository within ten
years. The NFS wastes were exempted from this requirement pending & separate
rulemaking.

NYS ERDA, NRC and NFS are evaluating the integrity of the waste tanks to
verify that this threat to the environment is kept to a minimum pending final
disposal of the wastes. Continued surveillance of the waste tanks and vaults,
further evaluation of the geological and hydrological factors affecting retention
capability of the soil, and technical resolution of the optimum procedure for final
disposal of the high level liquid wastes should have the highest priority.

TRANSURANIC SOLID WASTES

The transuranic (TRU) waste category includes the “hulls” (spent fuel
cladding) and contaminated equipment from the fuels reprocessing facility. The
hulls are placed in metal drums and buried in holes that are approximately 50
feet deep. It is estimated that over 87,000 cubic feet of wastes were in this NRC
regulated burial site at the end of 1972, This waste includes 550,000 curies other
than plutonium and has a significant plutonium contamination. This waste also
includes 41 ruptured fuel assemblies that contained 457 kilograms of uranium
and 819 grams of plutonium. The assemblies were encased in concrete in 1969
and buried in hole number 48. Burial of fuel elements was subsequently pro-
hibited by the NRC technical specifications.

Transuranic nuclides such as plutonium-239 have long half-lifes and high
toxicity. In 1970 U.S. ERDA banned the non-retrievable burial of transuranics
at levels greater than 10 nanocuries per gram of waste at their facilities such
as Hanford and Savannah River. Five of the six States with low level burial
sites have banned burial of TRU wastes at those sites. NRC proposed such a
ban but has withdrawn the proposed regulation pending further studies. The
need for retrievable storage of the TRU wastes was 10 havé been considered
in the NRC hearing for the NF'S plant expansion.

The TRU wastes do not pose an irnmediate threat to the environment. Never-
theless, the retention capability of the site for hundreds to thousands of years
needs re-evaluation. Cost estimates for retrieval and shipment off-site should be
developed for these wastes. Exhumation of TRY wastes at the U.S. ERDA site
in Idahoe should provide a basis for procedures and costs of retrieving the TRU
wastes on the NF'S site.

The geological and hydrological factors affecting retention capability of the
.NRC regulated TRU burial site should be evaluated by additional studies. A
decision is needed in regard to the alternatives of leaving the TRU wastes on-site
or retrieving the TRU wastes and shipping them to a Federal repository in
accord with the previously proposed NRC regulation on TRU wastes.

BPENT FUEL

Since the decision has been made to defer reprocessing the spent fuel itself
is now considered a waste.

The NFS plant is presently being used to store approximately 150 tonnes of
spent fuel. Typically a metric tonne of spent fuel will contain 2 million curies
one year after discharge from a reactor. The spent fuel in storage at the NFS
site would therefore be somewhat less than 300 million curies as some decay
wili have occurred in storage.

The packaging and shipping of spent fuel in casks has been carried out as &
routine practice. The removal of the spent fuel from the NFS site can be accom-
plished with less environmental impact than the comparable transportation
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impact resulting from one year of normal spent fuel shipments to the NFS site.
The cost for such packaging and shipment can be determined when the Federal
repository or a commercial storage site is identified.

The possibility exists that the nation’s energy needs in the future may require
the racovery of uranium and plutonium from the spent fuel. Therefore, a nationgl
policy decision is needed on whether spent fuel is to be placed in permanent
disposal (throw-away cycle) or is to be placed in long term retrievable storage
(stowaway cycle).

BEPROCESSING BUILDINGS AND EQUIPMENT

Decommissioning of the NFS fuels reprocessing facilities may be far more
difficult than indicated by the emall size nuclear power reactors decommissioned
to date. This results from the contamination with transuranics and the high
levels of radiation in the reprocessing cells. NUREG-0216 states “Radiation
levels in reprocessing cells currently range from 0.7-1.8 X 10* R/hr in the general
purpose cell down to 0.5 mR/hr in the plutonitum product and uranium cells,.”
The general purpose cell, GPC, was designed for remote (non-contact) mainte-
nance and replacement of equipment in anticipation of high levels of radio-
activity. The present lethal dose levels will require extensive decontamination
by remote methods or will require entombment of the GPC to allow radioactive
decay for many years prior to the removal and dismantling of the facilities.

A further complicating factor in decommissioning of the NFS site is the
existing contamination of the shallow groundwater at the main plant site.

Tkis is not considered hazardous from the off-gite levels resulting from
the discharge of the groundwater to the on-site streams. The contamina-
tion will need to be considered in the overall site decommissioning evalu-
ation. Continued monitoring of the groundwater is required until the source
of the contamination is determined and eliminated.

An Atomic Industrial Forum study on decommissioning nuclear power plants
had an estimated range ¢f $27 to $31 million for prompt removal end dis-
mantling. The estimated cost of entombing-delayed removal/dismantling was
$26 million. A U.S. ERDA study has estimated that it would cost from $19.7
million to $65.7 million to decommission a reprocessing plant at Barnwell,
South Carolina.

A specific study on decommissioning the NI'S facilities should be made to
evaluate the several options and to estimate the cost. Pending decommissioning
of the facilities, access control as well as in-plant and environmental radiation
surveillance must be continued.

LOW LEVEL SOLID WASTE

This category of wastes includes 2.3 million cubic feet of wastes buried in
trenches approximately twenty feet deep, thirty-five feet wide and six hundred
feet long. The low level solid wastes contain 345,000 curies based on ship-
ping records. A total of 4.39 kilograms of plutonium, predominantly plutonium-
238 in terms of curies, were buried in the trenches prior to the ban on such
burial in October 1973. A detailed report on the burial site inventory was pre-
pared by the Department of Environmental Conservation in 1973 under an
ETA grant.®! The mecthod of operation, plot plan of the site and cross-sectional
views of a typical trench as described in the 1973 report are included as Ap-
pendix A. An updated plot plan is also inciuded.

The burial site began operations under State control in 1963. The State has
also provided-monitoring of the streams adjacent to the site, The site was
selected because of the low permeability and absorbtive capacity of the clay
soil. In the initial years of operation accumulation of water in the trenches
was observed in the monitoring well at one end of each trench. Concern for the
continuing increase in the level of water in trenches 1 through 5 resulted in
the State requiring NFS to modify the method of burial in 1968, The approved
engineering plans and procedures became effective for trench No. 8 This was
the first trench in the south portion of the burial site that now contains
trenches 8-14.

It is significant that the site problems to date involve the pre-1868 or north
portion of the site. The corrective actions required in 1988 required a rework
and mounding of the gofl cover over existing individual trenches in the north

1 “Low Level Radioactive Waste Burial Site Inventory for the West Valley Site, Cattar.
nugus County, N.Y.” by W. J. Kelleher and E. J. Michael, Juane 20, 1973.
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portion of the site. This was done to reduce infiltration and ,ninimize soil
erosion, the two major problems at the site. The approved plans required sur-
fuce preparation, greater separation between trenches, increased depth of
cover, and compaction of the cover over future trenches in the south portion of
the site.

The water levels in the trenches in the south portion of the site stabilized
at low levels after an injtial rise and have remained stable. This indicates
that the action taken in 1968 wag effective for trenches constructed since 1968.

The water levels in trenches 1-5 in the north section also stabilized after
1970 for 114 years. The levels again began to increase in the fall of 1971. In
March of 1975 seepage oub of the soil cover over trenches 4 and 5 was de
tected and confirmed by D.E.C.’s environmental surveillance program.

D.E.C.’s 1972 Annual Report of Environmental Radiation in New York State
noted some increases in tritinm levels in the streams adjacent to the burial site.
The increases in one stream could .aave been caused by either surface runoff
or underground migration. It was recommended in the report that a migration
study be initiated of soil samples adjacent to the trenches to determine if tritium
was migrating through the soil. The National Conference of Radiation Control
Program Director’'s Task Force on Radioactive Waste Management also recom-
mended in their 1973 report that field studies be made at existing low level
burial grounds to determine the extent or potential for radioisotope migration
after several years of operation,

Federal agencies have responded to these recommendations. When EPA fund-
ing was not initially available, NYS ERDA undertook the migration study in
1973. EPA subsequently provided funding and participated in the study. EPA
is presently funding & major study by State Agencies of environmental path-
ways at the NFS site. The USGS is conducting, with the State’s cooperation, an
extensive hydrological and geological study at the NFS low level waste burial
site and burial sites in other states. The USGS work at NFS started in 1974. The
EPA and USGS studies have been designed to complement each study.

It was anticipated that the studies would provide information to assist in
determining whether the inerease in the water levels in the trenches was from
continuing inflltration through the cover, from waste compaction and displace-
ment of water in the trenches at the time of the 1968 cover modification or
from infiltration of an underground water source. The seepage of trench water
out of the cover of trenches 4 and 5 in 1975 required prompt corrective action
prior to completion of the studies. Trenches 3, 4 and $ were pumped down in
three stages during 1975 and 1976. The water pumped from the trenches was sub-
sequently treated in the NFS low level waste treatment facility and released
from the NFS lagoon under controlled conditions. This action has substantially
reduced the possibility of the release of large volumes of untreated trench water
even if one speculates that a landslide type erosion occurs at the steep slopes on
the north portion of the site.

Sucl erosion has been observed in the Erdman Brook and Buttermilk Creek
valleys. While predominantly of long range concern, it is conceivable that this
could result in exposing the end of a trench in the north end of the site in
3 to 5 years. Specific corrective action to control this problem is now in the
planning stage. The likelihood of erosion breaching a trench is very small as the
site operator, NFS, is required to provide needed maintenance of the site until
the site is transferred to the State. The State is then committed to provide per-
petual care and maintenance to assure the site integrity.

An evaluation of the operation of the site through 1975 was included in the
detailed EPA report on the burial site history.? The EPA report stated “At
present, radioactive material that has seeped or been pumped from the burial
area does not appear to have significant health implications in terms of offsite
dose levals.”

A summary by year of the radioactive material leaving the reprocessing facility
is provided in Table II. The sharp increase in the tritium levels in 1975 and
1976 are a direct result of the pumping and treatment of the burial site trench
water. The treatment does not remove tritium but removes varying percentages
of other more hazardous radionuclides such as strontinm~-90. The effectiveness of

2 “Summary Report on the Low-Level Radioactive Waste Burial 8ite, New York (1863-.
1975)" by U.S. Environmental Protection Agency, Reglon II, New York, February 8, 1977.
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the treatment is clearly shown in the low level of strontium-90 released in 1975
and 1976. This is the total for the reprocessing facility and the treated trench
water.

The release of strontium-90 from the burial site is very low when compared
with the annual releases of strontium-90 from the Oak Ridge National Labora-
tory burial grounds No. 4 and No. 5 as reported by ORNL. The data from ORNTJ,
reports is included for reference purposes as Tables IIT and IV. The ORNIL
burjal grounds have the same problem of buildup and overflow of water from
trenches that oceurred in the pre-1968 trenches at the NFS site. The ORNL
reports describe actions being taken to correct the problem at the ORNL burial
ground. On a comparative basis there has been 2 maximum of 0.04 curies of
strontium-90 released from the NFS site from 1963 to 1976 while the ORNL
releases of strontium-90 have totaled 47.74 curies from burisl grounds No. 4 and
No. 5 from: 1963 to 1976. This emphasizes the importance of site selection, trench
design and operating procedures in areas subject to heavy rainfall.

The on-going USGSR and EPA studies at the NFS site have produced and will
produce information of value in assessing the retention capabilities of the NFS
site, in determining the additional short range corrective actions needed at the
burial site, and those actions needed to assure the continued long range protee-
tion of the environment. These studies are being augmented by a study for NY§
ERDA by Dames & Moore that should be available for review by late July 1977.
This later study will include specific recommendations and cost estimates cn
procedures to reduce water infiltration through the cover of the trenches, to
reduce the slope erosion problem at the north portion of the site and to improve
the monitoring of trench water levels.

Preliminary results from the USGS study have confirmed that the movement
of water downward through the clay to a horizontal water bearing strata and the
subsequent movement through this strata to the environment will be in the time
span of 300-500 years.

The USGS study has also confirmed that water is still infiltrating through the
cover of the trenches in the north portion of the site. The study demonstrated
that the infiltration was the primary source of water entering the trenches. This
infiltration, buildup and overflow of trench water within 12 years in trenches
3-5 obviously by-passed the retentive eapability of the clay soil.

The EPA environmental pathway study placed initial emphasis on the water
pathway but also has measured the concentration of radicactive gases such as
carbon-14 and tritium in methane within the trenches and escaping from the
surface of the trenches. The on-going EPA study is expected te quantify these
gaseous releases.

It iz the purpose of the past corrective actions, the on-going studies, and the
proposed corrective actions to achieve the basie objective of retaining the radio-
activity on-site. A cycle that requires pumping and testing of trench water every
10 to 15 years to prevent overflow does not meet this objective. Experience with
the trenches instailed in 1968 and subsequent years indicates the objective may
be met with planned surveillance and routine maintenance.

Priority shouid be given to reducing infiltration of water through the soil cover
of the pre-1968 trenches at the burial site. This corrective action should factor in
methods to reduce soil ercsion on both the soil cover over the trenches and the
steep slopes at the north end of the site. Action is also needed to improve the
long ringe (700-1,000 years) slop stability to assure the retention of the radio-
active wafes on site. If these actions are effective it is unlike'y that the radio-

‘active wastes will need to be exhumed unless it is decided to remove the pluto-
nium wastes in the future.

Environmental monitoring of radioactivity is being provided and should be con-
tinued to assess the effectiveness of the actions taken to establish and maintnin
the radicactive waste integrity ¢f the site. :

In summary the low level waste burial site has a far smaller potential environ-
mental and health impact than the high level liquld wastes at the NFS site. The
costs of corrective actions still required at the low level waste burial site will be
far less than those projected for the high level wastes and the facility decom-
missioning. They will also be far less than the cost of exhuming and shipping the
TRU wastes if this should be required. Nevertheless, the 345,000 curies of radio-
activity in the low level waste burial site demand continued regulatory control
and monitoring of the site.

07=393 O = 77 = 15
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TABLE |.—NFS WASTE CATEGORIES

[Volumes and curies}

Volume Curies

1. High-level liquid wastes:
A. Neutralized. . ... . aaaa £00,000 gol. o oo e e 310, 600, 000
B. Acidic. ... I 12,000 ﬁ'l .......................... 2, 500, 0600
2. Transuranic solid wastes. ... ... .o iiaanan 870002 o eeaen- 550, 000
3. Low-level solid wastes______________ 7T #,300,000 3. LTI T 345, 000

Note; High-level liquid wastes as calculated for 1973. The curies will be somewhat less in 1377 beczuse of radioactive
decay, Transuranic solid wastes information based on records through 1972. Additional material buried in years 1873-76,
The 550,000 curies are activity other than transuranics. The waste has a significant plutonium contaminaticn and is classi-
fied as transuranic wastes. The low-level solid wastes activity in curies is based on shipping records information. The
curies will be somewhat less in 1977 because of radioactive decay. The fow-level sofid wastes includes 4.39 kg of plutonium
buried prier to the ban on such burial in 1973,

TABLE H.—ANNUAL LIQUID EFFLUENTS FROM KFS PLANT

lin curies]
Date Gross alpha Gross beta Tritium Sr-90
1B e e e e e e 0.038 8.0 290 e
1987 e oo e e e mmc e —————————— . 056 L0 4,200 4
1968, o e e e e —————— . 140 <6.0 2,600 5
1969 e e ——————— . 380 104.0 §, 000 10
2 .100 87.0 4,500 13.3
060 7.0 3, 800 1.8
.024 43.0 605 .2
. 002 1.4 75 .05
. 007 ) 43 .03
0. 001 .5 1, 400 .02
002 .4 2,317 02z
1 Includes 1st weak of 1977,
AMOUNT OF RADIQACTIVITY FROM COMPLETED TRENCHES:
Gross Gross
Number of Valume HTO beta alpha Sr-90
Data : pumpout (gallons) (curles) (curies) (curies)  (curies)
Mar. 22, to Apr. 13, 1975_. Ist pumpout___... 220,000 737 0.26 0. 006 0.11
Oct. 1, to Nov. 10, 1975___ - 2dpumpout...._. 363,000 1,140 M .008 .19
July 7, to Oct. 16, 1976__._ --- 3d pumpout_.___. 1, 000, 000 3,473 1.10 027 .47
Total, 1975-76. . o e evmemeccecccecam—e e m——— e 1, 583, 000 5,350 1.80 . 041 N

1 Bafore treatment in low-level waste treatmant facility.

TABLE 111,—DISCHARGE OF #Sr FROM BURIAL GROUND 4 AND PRECIPITATION DATA FOR WATER YEARS 1963
THROUGH 1975

e Discharge

Precipitation  Total ®Sr of %5r

Water yeart inches) discharge (Ci) (Cifinch)
55.33 4, 82 87,
42.09 2.1 64,
51.98 3.10 59,
40.85 2.52 61.
60.54 2.72 a4,
45,01 2.04 45,
40.07 2.08 51,
47.93 1.60 33.
48.26 118 24,
47.40 2.3 49,
7L27 1.58 22,
. 76 5.22 75.
57.73 32 55.

OF D 1D O L B D $aP 4D I O P ot

I

1 Water year is Sept. I through Aug. 31.
Source: “ORNL Burlal Graund ! nvestigations and Corrective Measures'’ by J. G, Duguid,
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TABLE |V.—DISCHARGE OF %Sr FROM BURIAL GROUND 5 AND PREC!PITATICN DATA FOR WATER YEARS 1967
THROUGH 1975

Total 0S¢ Discharge of
L

Precipitation dischnrc(e . r
Water year ! inches) () (mCi/inch)
60. 54 0.%9 14,7
45.01 2.84 63.1
40,07 88 22.0
47.93 93 19.4
48.26 58 12.0
47,40 .81 17.1
.27 1.43 20.1
58.76 1.39 20.2
57.73 2.97 35.9
52.90 77 14.5

t Water year is Sept, 1 through Aug. 31.
Source: ""ORNL Burial Ground |nvestigations and Corrective measures'” by J, O, Duguid,

' METHOD OF OPERATION

The trench type of sanitary landfill operation is used without compactien or
daily covering. A typical trench is approximately 36’ in width, 20’ deep with
some trenches being as long as 700" in length. A trench is opened from 100" to
200’ in length at a time. Containers holding radioactive wastes such as 55 gallon
steel drums and other types of packaging are laid one on top of the other to the
original ground surface. Backfill is then placed to a depth at least four feet above
original grade. Once a trench is completed for its full length, an additional
mounded cover is provided. Also, the surface is periodically smoothed to elim-
inate settlement cracks and holes. Excavation and backfilling of trenches and
repairs of the cover are all done with a bulldozer. 4 sv—r, with a riser pipe
packed in sand and gravel at the bottom has been provided at the end of each
trench for purposes of routine observations of water levels in the trenches. A
plot plan in Appendix A shows the location of the various trenches and the
location of the NFS operation for burial of Liuils and other materials which is
licensed by the Atomic Energy Commission. Also in Appendix A are longitudinal
and cross sectional views of a typieal trench.

Shipping records are required by NFS as shown in Appendix B indicating
volume and types of radionuclides present plus chemical form. However, the
description of chemical form in most cases was incomplete. Each package in the
shipment is examined for leaks of liquids and for external radiation levels by
the operator. The operator keeps a log book showing the location of each ship-
ment in a particular trench, the number of curies, the number of cubic feet
buried, plus a special notation on the amounts of special nuclear material that
may be present.

Trenches one and two are the same trench. Trench seven is a small trench
where shipments were encased in concrete. The area for trench six was set aside
_ for individual holes for high external radiation shipments.

The operator, Nuclear Fuel Services, only allows the burial of spent resins
from nuclear power plants when incorporated in concrete or equivalent concrete
containers. A copy of the present regulations of the operator are enclosed in
Appendix C. It should be noted that this resulted in some nuclear power plants
shipping resins to Kentucky although the NFS site in closer and the transporta-
tion costs would be less.
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APPENDIX II

. ApprTioNarn MATERIAL ForR THE RECORD

Nuzlear Fuel Services, Inc. 6000 Executive Boulevard, Suite 600, Rockville, Maryland » 20852

A Subsidiary of Getty Oll Company

Raiph W. Deuster

PRESIDENT

July 6, 19877

The Honorable George E. Broiwn, Jr., Chairman

Subeommittee on the Envireninent and the
Atmosphere *

2342 Rayburn House Office Building

Washington, D, C, 20515

Dear Mr. Chairman:

This letter is to clarify and correct two statements made by Dr. Resnikof{ in
his June 15, 1977 testimony before The Environment and the Atmosphere
Subcommittee of the House Science and Technology Committee. We ask that you
include this letter as & part of the record of those heerings.

1. In his testimony Dr. Resniko!ff states that Nuclear Fuel Services, Ine, did
not comply with Schedule 3A of the Waste Storage Agreement and, therefore,
should be responsible for part of the costs of resolving the waste problem at West
Valley. Dr. Resnikoff is incorreet because Schedule 1 - not Schedule 3A - is the
schedule which contains the contract requirements for the tank in which the waste
is presently stored at West Valley and NPS hes fully complied with the
requirements of Schedule 1. Furthermore, Dr, Resnikoff's understanding of
Schedule 3A is erroneous.

The tank in which the waste is stored at West Valley is defined uynder
Section 2.01 of the Waste Storage Agreement as one of the "hitial High Level
Storage Facilities"” and was constructed on behalf of the Authority. Section 2.02(b)
of the Waste Storage Agreement provides that the Storage Parameters for the
Initial High Level Storage Facilities are as set forth in Schedule 1, entitled
“"Storage Parameters for Initial High Level Storage Facilities." Schedule 1
delineates very specific requirements (Storage Parameters) including actual design
drawings for the various tank components. Neither Section 2.02(b} nor Schedule 1
contain any reference to the terms of Schedule 3A or to the buildup of sludge.
Schedule 1 provides for construction in accordence with detailed specifications and
drawings and leaves no room for diseretion in meeting general guidelines such as
those set forth in Schedule 3A.

Schedule 3A to the Waste Storage Agreement applies to "Carbon Steel
Paeilities” and provides a broad outline which was to serve as a general guide in
developing the Storage Parameters for future carbon steel facilities in accordance
with Seetion 2.02(e). Section 2.02(c) requires that the Storage Parameters for
future facilities are to be the subject of future agreement between NFS and the
Authority, and, in the absence of agreement on the first two future carbon stesl
tanks, Schedule 1 was to apply again. i

{(227)
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Nuclear Fuel Services, Inc.

The Honorable George E. Brown, Jr,
July 6, 1977
Page Two

Finally, Dr. Resnikoff misunderstands the purpose of Schedule 3A. There
was not then and there is not now any known way of preventing the formation of
sludge or its settling to the bottom of the tank. The reference to the agitation of
the sluage by compressed air relates to the experience gained ot AEC sites in
connection with & phenomenon known as bumping. Severe bumping had occurred on
some oceasions at the AEC sites, creating concern over excessive off gas releases.
It was considered desirable for the tanks constructed at West Valley to contain a
means of agitating by compressed air to control the temperature buildup as the
solids in the sludge settled. The requirements of Schedule 1 incorporated such an
agitation feature into the tank in which the waste is presently stored at West
Valley and it was intended, as evidenced by Schedule 3A, that such features be
incorporated in future tanks. .

2. Dr. Resnikoff also suggests that the utility companies may have a
responsibility for the wastes at West Valley. His suggestion is based on an October
14, 1970 contract between NFS and Consumers Power Company which has nothing
to do with the waste presently stored at West Valley. No fuel was reprocessed nor
was any waste ever generated under that contract. All the waste stored at West
Valley was generated under ithe AEC Baseload Contract and utility contracts
containing specifie disclaimers of any responsibility by the utility for the waste.

Sincerely yours,

to Qeciddi”

Ra W. Deuster

RWD:jnw
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STATE OF NEW YORK

LOUIS J. LIFKOWITE DEPARTMENT OF LAW PHILIP WEINBERG
ATIORNIY SEMERAL . . ASBIBTAMT ATVYOAMEY GENENAL
TWO WORLD TRADE CENTER IN CxARgg QF
NEW YORX, M.Y. 10047 ENVIRONMENTAL =ROTECTION
TRLEPHGNE,

212-488-7562

July 7, 1977

Hon. George E. Brown, Jr.

Chairman .

Subcommittee on the Environment

and the Atmosphere of the

Committee on Science and Technoloqy
Room 2342 Rayburn House Office Building
wWashington, D.C. 20515

Dear Congiessman Brown:

The Attorney General has followed with great
interest the hearinos conducted by vour Subcommittee on .
H.R. 6796 {to authorize ancrozriations to the Energy
Research and Development Administration ["CRDA™] for
the fiscal year 1978) and the testimony presented on
the need for decontamination and decommissioning ("D & D"}
of the Nuclear Fuel Services ("NFS") reprocessing
facility in West Valley, New York. ’

The Attorrey General wishes to make several
comments and recommendations in connection with Sectiom
105. (a) of H.R, 6796. That Section directs the
Administrator of ERDA to prepare and submit a reocort to
the Congress, within one year of the bill's enactment,
which congiders the several options open to the federal
government to resolve the propliems of itne West vValley
facility. '

At the outset it should be remembered that a
significant effort has alreacy been made by the Battelle
Pacific Northwest Laboratorvy to assess some of the methods,
costs and imnacts of decontarinating and decommissioning
a fuel reprocessing facilir=w. Obviously, this work,
which has been incorporat: - into a draft reoort entitled
*Technology, Safety and ¢ .5 of Decommissioning a
Reference LWR Nuclear Che'..;al Separations Facility”
(January, 1977) and is being reviewed by the Nuclear
Requlatory Commission, should not be duplicated by ERDA.
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To: Hon. George E. Brown, Jr. -2- July 7, 1977

Quite the contrary, the'ERDA study of NFS should builad
on it and any other technical studies bearing on D & D
which may surface prior to work commencing at NFS.

The ERDA report is to form the basis for future
Congressional decisions on the federal role, if any, in =
Waest Valley. In order to prepare an adegquate report
for such use by Congress, ERDA must assess a number of
key issues. - The $1,000,000 being appropriated for this
work will go very fast. It will be important, therefore,
to generate a report with such a degree of specificity
as will give the Congress a clear perspective on the
options for future federal action.

Obviously, the study must start from the
premise that the long term geoal of all parties is to
raturn the NFS site to a safe and acceptable condition _°
from the standpoints of the public health and the
environment. ERDA, however, must first determine what
steps for interim protection of health and safety will
be necessary during the period of planning for, and
execution of, D & D of the NFS facilities and radioactive
wastes. ) ' . -

To ke able to do this, ERDA must describe in
detail the existing facilities and wastes. In connection
with this "inventory", ERDA must assess the present .
environmental impact of the facility and wastes and make
specific proposals for an 1nter1m fac111ty survelllance '
and monltorlng program. o

J -

Next, the Congress must be informed as to the
full range of pessibilities for future site use and must -
further be apprised of the range of available alternative
modes for D & D including, for example, protective
storage or dismantling. In connection with a dlscussion
of D & D modes, ERDA must, with scme precision, project’
the costs of each alternative mode and the environmental °
impact of the D & D itself. Extremely important is the
determination of which tvpes of site use would be possible
after each alternative mode of D & D, Additionally, the
occupational exposure from the varlous D & D Modes should
be projected.
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To: Hon. George E. Brown, Jr. -3~ July 7, 1977

Naturally, consideration must be given to the
applicable federal regulations and existing technological
constraints. Congress must krnow what can be done under
the relevant health, safety and environmental laws and,
moreover, what can he done with today's technology. We
cannot rely on projected technologies which may become
available 10 years from now. It would be helpful to
consider the possibilities of public acceptance of, or
resistance to, various D & D lodes. ERDA should consider
what criteria will be necessary to assure quality control
in terms of health, safety and the environment during
D & D. 'Finally, the most important substantive section
of ERDA's report to Congress should be an evaluation of
the D & D alternatives based on all of the factors -
‘previcusly mentioned. This section must include a specific
recommendation of a D & D mode accompanied by a statement
of the reasons for the ERDA recommendation and a detailed
D & D program plan for its execution.

If this study is prepared in accordance with
the above recommendations, Congress will then be able to
make a truly educated choice among the options for federal
action. The report will further serve as a useful ’
technical reference for the entire Nation arnd the nuclear
industry. - '

‘ The importance to the Congrass and the State of .
New York of the ERDA report cannot be overemphasized. Time
is running short in certain legal respects because of the
stated intention of NFS to surrender all wastes and
facilities by 1980. It would be tragic if, after a year
of anticipation, the ERDA report proved to be superficial,
duplicative of existing knowledge, ox otherwise inadequate

- for the needs of Congress. B



To: Hon. George E. Brown, Jr. o July 7, 1277

~ Your consideration of these comments and
recommendations is greatly av®oreciated. If you, the
other members of Subcommittee, or your staff have any
guestions regarding this submission, please contact this
office and we will make our resources in this area
available to you.

Very truly yours,

LOUIS J. LEFKOWITZ
Attorney General

By- o
' A, ’-"‘_—_-‘————_— -
X . /I'r ¢
. | ~ AT
JFS:rab JOHN F. SHEA, III
: Assistant Attorney General

:'!.
clat
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REPORT TO THE CONGRESS

BY THE COMPTROLLER GENERAL

OF THE UNITED STATES

Cleaning Up The Remiains Of

Nuclear Faciiities--

A Multibitlion Dollar Problem

Energy Research and Development Administration

Nuclear Regulatory Commission

The problem of protecting the public from
the hazards of radiation lingering at nuclear
facilities which are no ionger operating needs
Federal attention if a strategy for finding a
solution is io be developed.

The solution doubtless wiil be expensive--but
the expense should be known so the responsi-
ble parties can plan’ for the inevitable cost. A
strategy to clean uyw these privately and fed-
eraily owned nuclear facilities, which con-
tinue to accumulate, cannot be developed
until hasic questions on the magnitude of the
problem, such as costs, radioactivity, and
timing, have been answered.

EMD-77-46

JUNE 16, 1977
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CCHMPTROLLER QENERAL OF THE UNITED STATES

WASHINGTON, D.C, 20548

B-164052

To the President of the Senzate and the
Speaker of the House of Representatives

This report discusses the Nuclear Regulatory
Commission's and the Energy Research and Development
Administration‘s programs for disposing of nuclear
facilities after these facilities are no longer needed.

We made this review as a part of our evaluation of
the effectiveness of the Commission's regulatory activi-
ties, as required by the Energy Reorganization Act of
1974 (42 U.5.C. 5876). The Administration was included
because of similar program activities.

We are sending copies of this report to the
Chairman, Nuclear Regulatory Commission, and to the
Administrator, Energy Research and Development
Administration, and to interested committees of the

Congress,
Si ly your
7. Mt
i 24 .

Comptroller General
of the United States

Enclosure
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COMPTROLLER GENERAL'S CLEANING UP THE REMAINS OF
REPORT TO THE CONGRESS NUCLEAR FACILITIES--A MULTI- »

BILLION DOLLAR PROLLEM

Nuclear Regulatory Commission

Energy Research and Development
Administration

DIGEST .
Sixty-four commercial nuclear powerplants are now licensed

to operate in the United States. By the year 2000, there may
be about 235. The licenses for commercial nuclear activities
in areas such as medicine and industry, now stands at about
19,000. Numbers of other kinds cof nuclear facilities have
also been increasing and still are. (See pp. 4 to 8.)

As with every industry, nuclear facilities and equipment may-
be shut down, replaced, or become obsolete. Cleaning up the
remains of nuclear activities, however, presents gpecial pro-
blems because of radioactivity and contamination which can
endanger public health and safety. Some radiocactivity remains
hazardous for thousands of years making final and absolute dis-
posal at best a difficult and expensive task. (See p. 3.}

Responsibility for seeing that this is done rests primérily
with two Federal agencies with additional help from a third
and the 50 states:

The Energy Ressarch and Development Administration
1s responsible for disposing of, or decommissioning,
the radiocactive facilities it owns.

The Nuclear Regulatory Commission is responsible
for regulating private users of nuclear materials,
including powerplants, uranium mills and processors
of nuclear fuel.

The 50 States have traditionally been responsible for
controlling the hazards of using accelerators and radium.

The Environmental Protection Agency has overall respon-
sibility for 1ssuing standards for the protection of
the environment from all sources of radiation. But to
do this it must have cooperation from the other two
agencies identified.

THE ENERGY RESEARCH AND DEVELOPMENT ADMINISTRATION

This agency has not paid encugh attention to its facili-
ties that are now obsolete. It has not compiled relevant

EMD-77-46
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details of the faCIlltles it owns--obsoclete or operating--
which would permit it to assess the magnitude of the decom-
missioning problems they pose. (See p. 17.)

Funds for decommissioning have been used for szveral specific
projects. One project involved sites used for radiological
operations 20 to 30 years ago that were released for unres-
tricted use by the general public. An attempt is being made
now to identify any of these sites that are still contaminated
and to do what is necessary tc eliminate remalnlng radiation.
{See pp. 9 and 10.)

Meanwhile, this agency's facilities in need of decommissioning
have been accumulating. Reliable estimates have not been made
but it seems probable that the cost to decommission federally-
owned nuclear facilities will run into billions of dollars.
One of its contractors estimated it could cost -as much as $4
billion to decommission the facilities at the largest of this
agency's 26 reservations. (See pp. 17 and 18.)

' THE NUCLEAR REGULATORY COMMISSION

The Commission has done relatively little to plan for and to
provide guidance for decommissioning of commercial nuclear
facilities. Studies sponsored by the Commission on acceptable
alternative methods to decommission are several years from
completion. It does not require owners of nuclear facilities--
except for uranium mills-~to develop plans or make financial
provisions to cover the cost for future decommissioning.
Consequently, the true cost of nuclear power is not being
reflected in the cost to the coisumer of nuclear power. With-
cut this financial provision, the Federal or State Governments
can be asked to pay for problems that rightfully should be paid
by private industry. (See pp. 11, 12, and 15.)

Situations where this has happened, or may, have already arisen.
For example, the Federal Government will pay about $85 million
to clean up residues from inoperative uranium mills that were
privately owned. Also, as much as $600 million may be needed

to decommission a privately owned nuclear fuel reprocessing plant
at West Valley, New York. The State Government is responsible
for cleaning-up the plant but has asked the Federal Government
for assistance. In a case at Clinton, Tennessee, the Federal
and State Governments shared the cost--approximately $110,000--
to decontaminate a facility that the owners walked away from in .
1971. (See p. 15.})

Although cost estimates to decommission private facilities
have not been developed by the Commission, a recently com-—
pleted study by a private organization estimated the cost to
decommission a commercial nuclear reactor to be as much as

ii
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$39 million. No cost data, except for wide-ranging estimates,
is available for decommissioning other facilities, such as
uranium mills or fuel fabrication plants. (See pp. 13 and 14.)

STATE GOVERNMENTS

A conference of State officials has recommended that States
protect themselves from financial loss should a company not
be able to pay to decommission its facilities. However, only
seven States require some form of bonding or advance accumu-
lation of funds for decommissioning. (See p. 23.)

The problem of protecting the public from the hazards of
obsolete nuclear facilities needs Federal attention if a
strategy for finding a soluticon is to be developed. The solu-
tion, in all likelihood, will be expensive--but the expense
should be known sc the responsible parties can plan for the

inevitable cost.

A strategy cannot be developed until certain basic questions have
been answered.

--How much will decommissioning cost and who should
pay?

~-How should nuclear reactors be decommissioned?

~~What is the extent of the decommissioning problem
for accelerators?

~-Are standards needed for induced radiation?

--What should be the limits on acceptable radiation
levels?

--What more should States do to plan for decommissioning?

{See pp. 13 to 24.)

A bill (H.R. 618l1) has been proposed directing the.Energy
Research and Development Administration to study decommis-~
sioning comprehensively. This study should provide basic
information needed to develop a strategy toward solving
decommissioning problems.

RECOMMENDATION TO THE CONGRESS

Because of the magnitude, cost and time already lost, the
Congress should designate one lead Federal agency--the Nuclear
Regulatory Commission-~-to approve and monitor an overall decom-

missicning strateqy.

tii
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The Nuclear Regulatory Commission is unigquely suited for this
role because of its charter to independently requlate commer-
cial nuclear activities to assure public health and safety.
This position is consistent with a previous GAO report and
testimony. Placing this responsibility with the Commission
would, in addition, increase the credibility of Federal
regulation over nuclear energy.

The Energy Research and Development Administration should
continue its research and development efforts aimed at
finding alternatives for decommissioning and decontaminaticn
of nuclear facilities.

Recommendations

The Administrator of the Energy Research and Development
Administration as part of his research and development
respongibility, gshould

«=determine alternative methods of decommissioning,
acceptable levels for induced radiation and surface
contamination, and the extent of the decommissioning
problem for accelerators;

--expand and accelerate a program to decommission
nuclear facilities currently excess to its needs;
and

~-require that program managers plan for future
decommissioning and include such cost informa-
tion in their program budgets.

The Chairman, Nuclear Regulatory Commission, should for those
facilities he regulates

-~require specific plans for decommissioning at
the time of licensing, including the decommis-~
sioning method to be used and a funding mechanism
to assure that facility owners pay the costs of
decommissioning;

--determine the acceptable levels for induced
radiation and surface contamination consistent
with environmental standards being developed
by the Environmental Protection Agency: and

~-gncourage States to follow the iead of the
Commission in adopting comprehensive decommis-
sioning planning for facilities under States'
control.

iv
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AGENCY COMMENTS

The Energy Research and Development Administration was unabile
to furnish written comments in time tc be finalized in this
report. Hawever, GAO met with Energy Research and Develop~-
ment Administration officials and obtained their oral comments
which have been incorporated in this report. These officials
disagreed with giving the Commission responsibility over Energy
Research and Development Administration facilities. However,
they will consider this matter further and will provide written
comments in the near future.

The Nuclear Regqulatory Commission's comments on the report are
contained in a letter dated June 10, 1977. (See appendix I.)
The letter describes the actions the Commission is taking or
plans to take to develop methods and criteria for decommis-
sioning nuclear facilitiles.

Because of time constraints and the report's relatively limited
treatment of the Environmental Protection Agency, its comments
were not soucht.
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CHAPTER 1
INTRODUCTION

Before 1954, nuclear activities were confined largely to
the Federal Government and to military applicaticons. 1In that
year, legislation was enacted permitting commercial firms to
use nuclear materials and operate nuclear facilities., The
uses for nuclear material and facilities then began to expand,
. reaching farther into such areas as medicine, industry, and
electrical production.

As the uses increased, so did the eguipment and facili-
ties involved in the uses. Equipment and facilities in the
nuclear industry, as in any other, become obsolete, break
down, or are replaced or abandoned for a variety of reasons.
This report discusses the problems in making sure that the
facilities, equipment, and materials involved in nuclear
activities are disposed of in a way that precludes any health
or safety hazards--now or in the future.

FEDERAL AND STATE RESPONSIBILITIES

The Energy Research and Development Administration (ERDA)
is responsible for the radioactivity in facilities it owns,
leases, and controls. This includes facilities such as
reactors and accelerators located both on nonfederal and on
ERDA-owned property=--commonly referred to as ERDA reservations.

The Nuclear Regulatory Commission (NRC) is responsible
for regulating private uses of nuclear materials. This respon-
sibility covers nuclear powerplants, uranium mills, facilities
which make or process nuclear fuel, and the regulation of users
of source, byproduct, and special nuclear material 1/. NRC
fulfills its responsibility through a system of licensing and
inspection.

The Environmental Protection Agency has overall Federal
responsibility for issuing standards for the protection of
the environment from all sources of radiation. To carry out
this responsibility, however, the Environmental Protection
Agency must have the cooperation of other Federal agencies.
Therefore, ERDA and NRC are primarily responsible for

1/Source material is naturally occurring radicactive material
such as uranium and thorium. Byproduct material is radio~
active material created during a nuclear reaction. Special
nuclear material is enriched uranium and plutonium.



243

developing, implementing, and enforcing radiation standards
for individual nuclear facilities.

States traditionally have been responsible for protecting
the public health and safety and controlling the hazards of
radium and naturally occurring radioactive materials which
are not subject to NRC control. In addition, 25 States have
signed agreements with NRC whereby they control the source,
byproduct, and small guantities of special nuclear materials
located within their boundaries.

The remaining chapters of this report discuss

--the facilities and activities that present a
problem;

--the past and current efforts to solve the
problem;

--the major guestions that remain unanswered;
and

-=our conclusions, observations, and recommen-
dations,
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CHAPTER 2

FACILITIES AND ACTIVITIES

THAT MUST BE CLEANED UP

While a nuclear activity is ongoing, the materials,
equipment, and facilities that come into contact with a nu~
clear reaction or radioactive material could become contam~
inated or radicactive. Once the activity is ended, disposing
of these items presents special problems. Facilities once
used for nuclear activities cannot be abandoned if radioactive
materials remain that present a radiation hazard. Structural
materials or egquipment cannot be recycled if they have been
made unsafe by contact with a nuclear activity. A nuclear
operations building cannot be reused for other purposes unless
radioactive materials and contamination have been removed or
reduced to acceptable levels.

Many types of nuclear facilities must be prevented from
endangering public health and safety. Each type will have
to be handled, or decommissioned, in a different way. A major
factor in determining the best way is the nature of the radi-
ation hazargd at the facility.

Two types of hazards could be involved in a nuclear facil-
ity: induced radicactivity and surface contamination. Induced
radioactivity results from a nuclear reactien and is embedded
in the equipment or material coming into contact with the
nuclear reaction. This induced activity cannot be cleaned-up
and can remain dangerous for thousands of years. For this
reason, a structure containing induced radiocactivity should be
dismantied at some point in time. This should be done before
the structure begins to deterjorate, thus permitting the radio-
activity to enter the environment.

Surface contamination results from facilities or egquip-
ment coming into contact with radicactive material. As opposed
to induced activity, material having surface contamination can
often be ¢cleaned up by scrubbing and washing.

In describing the cleaning-up process, the words decon-
tamination and decommissioning are often used. In this report,
decontamination denotes the process of cleaning-up surface
contamination. Decommissioning is a term used by NRC and ERDA
to indicate the closing or shutting down of a facility with
some actions taken to prevent--at least temporarily--health
and safety problems. It does not necessarily denote a per-
manent solution to cleaning-up the facility.
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This chapter discusses the major types of nuclear
facilities that will have to be cleaned up.

REACTORS

Nuclear power reactors, which have an estimated useful
operating life of about 40 years, are a major decommissioning
problem because of their enormous size and their large inven-
tory of induced radiocactivity. In May 1977, 64 commercial -
nuclear power reactors were licensed to operate. By the year
2000 an additional 175 may be operating. NRC regulates these
commercial reactors.

NRC also regulates more than 73 other so-called nonpower
reactors, which are used for tests, research, and university
application. ERDA owns about 80 such nonpower reactors. These
are much smaller than the commercial power reactors. The mili-
tary owns an additional 174 reactors, in operation or under
construction. Most of these belong to the Navy and are used
in nuclear submarines and carriers.

There are generally four recognized methods for decommis-
sioning reactors-~dismantlement, entombment, mothballing, and
a combination of either entombment or mothballing with subse-
gquent dismantling.

Dismantlement invelves the total removal of the facility
from the site to radioactive waste burial grounds. The land
is then restored to its original condition and released for
unrestricted use. The largest problem involved in immediate
dismantlement is contending with the radiation hazards from
the large amounts of induced activity. To prevent the workers
engaged in the dismantling activities from receiving excessive
doses of radiation, much of the cutting of the reactor parts
must be done by remote-controlled equipment underwater--a
costly and time-consuming process.

Entombment consists of sealing the reactor with concrete
or steel after all liquid waste, fuel, and surface contami-
nation have been removed and sent to fuel storage facilities
or burial grounds. NRC does not require an entombed facility
to have security systems to protect against intrusion. How-
ever, it dees require annual surveillance for possible radi-
ation leaks. Alsc, periodic maintenance is required to insure
the inteqrity of the entombed structure.

Mothballing is simply removing the fuel and radioactive
waste and then placing the facility in protective storage.
A mothballed facility requires a security intrusion system,
annual radiological surveys, and periedic maintenance.
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The fourth method is a combination of either mothballing
or entombment with subsequent dismantiement. This method
offers the advantage of placing the facility in an entombed
or mothballed status ror about 65 to 110 years, until the
induced activity decays to a level which permits dismantling
without undue radiation danger to the workers. The entomb-
ment and mothballing methods and, to a lesser extent, the
combination methods, would limit the use of the affected land.

ACCELERATORS

An accelerator is a device used to increase the velocity
and energy of particles like electrons or protons. They are
used in physical, medical, and biolcgical research, as well
as for commercial purposes. Acclerators may be a problem at
the time of decommissioning depending on (1) the type, (2) the
"size, and (3) the usage--including length of time operated.

High levels of radicactivity may be induced in target mate-~
rials, structural walls, or in the experimental equipment
used during the operation of the accelerator. This induced
radlation reguires special attention at the time of decommis-
sioning.

Large accelerators may have to be completely dismantled
because of the large amounts of induced activity. For example,
a large, federally owned accelerator located at Carnegie Mellon
University has been dismantled at a cost of about $485,000.

States are responsible for registering and inspecting
privately owned accelerators. 1In fiscal year 1968 there were
about 580 accelerators reported as owned by varicus private
concerns and universities under State jurisdiction. This num-
ber had increased to about 1,000 at the end of fiscal year
1975. In addition, ERDA officials told us ERDA now owns about
45 large accelerators.

FUEL FABRICATION FACILITIES

Fuel fabrication facilities are used to process and make
nuclear fuel. These facilities have only surface contamina-
tion to contend with at the time of decommissioning. It seems
probable, therefore, that these facilities could be cleaned-up
at less cost than reactors. However, to our knowledge, no
studies of methods and associated costs to decommission these
facilities have been done.

There are 21 commercially operating fuel fabrication
plants. We contacted all owners by guestionnaire to obtain
comments on anticipated problems and costs to decommission.
Six of the 14 respondents indicated they did not anticipate
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significant problems. One thought there could be a problem
because of regulations on decommissioning becoming more
stringent in the future. The remaining seven had no comment.

URANTIUM MILLS

Uranium mills are used to refine and process the uranium
ore that is mined. They too have only surface contamination
to contend with at the time of decommissioning. Therefore,
the plants themselves can be cleaned-up at much less cost than
a reactor. However, uranium mills have a precblem with stabi-
lizing uranium mill tailings 1/. This problem is discussed in
more detail in chapter 3.

To our knowledge, no studies have been made on decommis-
sioning uranium mills. We sent questionnaires to all uranium
mill owners for the 20 licensed mills. Of the 13 who responded,. .
8 said they did not anticipate any decommissioning problems, 3
said there would be some type of problem because of changing or

uncertain NRC regulations, and 2 had no comment.

FUEL REPROCESSING PLANTS

Fuel reprocessing plants are used to separate unused
vranium and plutonium from fuel that has been used in nuclear
reactors. ERDA is now operating three reprocessing plants.
ERDA hus one more plant on standby and five plants that were
shutdown in the 1950s and 1960s but that have not been

decommissioned.

The only commercial reprocessing plant that ever operated
in the United States is the Nuclear Fuel Service, Incorporated,
plant at West Valley, New York. This plant was shut down in
1972 and has not yet been decommissioned.

VARIOUS USERS OF RADICACTIVE MATERIALS

Various organizations use source, byproduct, and special
nuclear materials for industrial, medical, and educaticnal
applications. These organizations vary from firms that use
nuciear materials t¢ check the adequacy of welds made on con-
struction projects to physicians and medical organizations
that use radioisotopes for therapeutic and diagnostic purposes.

1/Uranium mill tailings are sand-like radioactive waste
materials resulting from the extraction of uranium from
uranium ore. '
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Decommissioning facilities and equipme i
materials were used could be a pgobgemngeégnggé;ho;a?%?agﬁéve
type of material and form it was in, (2) how it was used, and
(3) the half-life 1/ of the material. The radiation hazard
is in the form of surface contamination which often can be
cleaned at a fairly low cost by scrubbing and washing with
acids and water.

The potential for radiation hazard is high if unsealed
radiocactive materials were used for manufacturing or research
and development. Or. the other hand, the potential radiation
hazard is quite small if the user was working only with
g:iéeg_sources 2/ or with radioactive materials having short

~lives.

As of June 30, 1968, there were 15,913 material licensees
==9,257 under NRC control and 6,656 under agreement State con-
trol. By December 1975 this number had increased to 19,102-~
8,468 and 10,634 for NRC and agreement States, respectively.

WASTE HANDLING AND STORAGE

Many operations that produce or use nuclear materials
generate radioactive waste. This radicactive waste is usually
classified as "high-level" and "low-level"., Righ~level waste
is generated during the chemical reprocessing of used or spent
fuel. High-level waste has intense radiation, generates heat
and is very hazardous.

Low-level waste, in most cases, is less intense but may
contain long-lived radiation. For this reason, it is buried
underground and monitored indefinitely.

Both types of waste present a problem., High-level waste
that has already been produced is stored in large tanks which
provide only an interim solution to the disposal problem. At
the end of the tanks' useful lives, the waste must be moved to
other (new)} tanks, or be removed, solidified, and transported

1/The time in which half the atoms of a particular radio-
~ active substance disintegr:ite to another nuclear form.
Measured half-lives vary from millionths of a second
to billions of years. :

2/Sealed source means any radioactive materials that is
permanently encased in a container or matrix designed
to prevent the leakage or escape of such radioactive
material under foreseeable conditions of use and wear.



249

to burial grounda. The o0ld tanks have to be removed, cut
up, and also transported to burial grounds. ERDA, on its
Hanford reservation alone, has 156 high-level storage tanks.
Some of these tanks have already leaked 1/.

There are presently six commercial and five Federal
disposal sites containing more than %1 million cubic fest of
other-than-high-level waste. These burial grounds require
monitoring for centuries and may present future costly
problems.

In a January 1976, report 2/ to the Congress we noted
that some radiocactive migration has occurred at several of
these burial sites. If the situation worsens, it may entail
exhuming the waste. If this is required it can be guite
expensive running into hundreds of millions of dollars.

1l/We are now preparing a report on the subject of high=level
waste which we expect to issue during the summer of 1977.

2/Improvements Needed in the Land Digposal of Radicactive

Wastev=-A Problem of Centuries (RED-76-54, January 12, 1976).
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- CEAPTER 3

PAST AND CURRENT EFFORTS

TC SOLVE THE PRCBLEM

The Nuclear Regulatory Commission and the Energy Research
and Development Administration are aware of the hazardous and
long-term nature of nuclear radicactivity and contamination.
In view of the accumulation of nuclear facilities, what have
these agencies been doing to assure that the facilities do not
endanger public health and safety now or in the future?

ERDA'S EFFORTS

ERDA has sponsored many experimental and demonstration
projects located on nonfederal property. These projects
included power reactors, university reactors, and accelerators.
Some of the more notable power reactors which have been decom-
missioned are listed below. They were decommissioned between
1969 and 1974.

Decommissioned ERDA power reactors

Size
{megawatts
Facility Location electric) Method Cost
(miilions)
Piqua Ohio 45 Entombment 1.0
Elk Riv r Minnesota 58 Dismantlement 6.2
BONUS Puerto Rico 50 Entombment 1.6

These three reactors were funded by the Atomic Energy Commission
(AEC) to demonstrate the feasibility of producing electrical
power by different types ¢of reactors. The plants were operated
by commercial utility companies, but through contractual provi-
sion, AEC was responsible for their decommissioning. These plants
are much smaller than the commercial power reactors now operating
and being built. Most reactors now being built are in the 1,100
megawatt range.

As noted in the table, only one of the reactors was
dismantled. The other two reactors were entombed. 'ERDA pro-
vides for radiological monitoring of these entombed plants
and is responsible for any future radiation problem that might
occur.

ERPA has a limited budget for decommissioning activities,
having received a total of $14,300,000 in fiscal years 1976
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and 1977. Of this amount, $3,000,000 was used to decommission
a nuclear rocket development station facility in Nevada and
$5,500,060 was used to decommission a sodium reactor experi-
ment in California, which was located on land that is going

to revert to private ownership. Decommissioning work on

these projects is continuing.

Much of the remaining funds are being spent on planning,
on research, and on past problem areas. One such problem area
relates to the old facilities or sites used by the Manhattan
Engineering District--which developed the first atomic bomb--
and by AEC for varicus radiological operations. When these
operations ceased, AEC released the sites for unrestricted
use. In 1976, ERDA's field orfices had identified 49 such
sites and ERDA was planning to survey them for possible con-
tamination that had not been cleaned up when AEC released
them. ERDA's plan cailed for completing surveys of all 49
sites in 1980.

In an April 9, 1976, letter to the ERDA Administrator,
we recommended that ERDA expedite and complete the surveys as
soon as possible to protect the public health and safety. ERDA
agreed. Since it has accelerated its program, ERDA identified
about 35 additional potentially harardous sites and has com-
pleted surveys at most of them. BAs a result of the surveys,
ERDA has identified about 10 sites which will require further
effort and remedial actions. ERDA says these 10 sites contain
only low-level radicactivity and do not pose an immediate
hazard to public health.

ERDA also has two separate programs underway to remedy a
radiocactivity problem resulting from uranium mill tailings.
Unless tailing piles are effectively controlled and stabilized,
radium can be spread to the environment by wind and water
erosion. One program is in Grand Junction, Colorado, where
tailings used in construction were found to be radioactive.
Legislation (Public Law 92-314) authorized $5,0600,000 in Fed-
eral funds to provide financial assistance to the State of
Colorado to limit the exposure of individuals to this radiation.
Work under this program is continuing.

_ The second program--an offshoot of the Grand Junction
problem--concerns the radicactivity associated with 21 inactive
uranium mill tailing sites in the western States. Exact cost
estimates have not been prepared, but ERDA estimates that
stabilizing these tailing piles will cost the Federal Govern-
ment $80,000,000.

10
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NRC'S EFFORTS

NRC has certain requirements that licensees must follow
at the time of decommissioning. When shutting down a nuclear
reactor, uranium mill, or fuel fabrication facility, the
licensee must submit a plan and make a final radiological
survey. NRC procedures call for visiting the site to confirm
the licensee's survey.

Upon termination of a materials license (where the
licensee uses source, byproduct, or special nuclear mater-
ials), the licensee certifies that the facility has been
decontaminated to acceptable levels., The acceptable levels
of surface contamination are set forth in NRC's guidelines.
NRC may perform a radiological survey of the site if it ise
believed necessary after considering the type of material at
the facility, what was done with it, and the licensee's past
performance under the license. No written procedures exist,
however, for selecting the sites to be surveyed. -An NRC offi-
cial told us that a very small percentage of sites, perhaps
less than 1 percent, are surveyed by NRC,

We performed a limited amount of work to determine if
any contamination problems might still exist at commercial
facilities which were closed down in the late 1950s and early
1960s, in other words, whether a situation existed which was
analogous to ERDA's problem with sites used in the Manhattan
Engineering District. The possibility exists for these situ-
ations because the care and precautions that are now taken
in decontaminating facilities often did not exist in those
earlier years.

From the information available in NRC's files, we could
not determine whether all defunct commercial facilities had
been properly decontaminated. On September 17, 1976, we sent
a letter to the Chairman, NRC, bringing this matter to his
attention. In October 1976, NRC responded and stated there
was little chance that any of these commercial facilities
were contaminated but said it would reexamine the files in the
ensuing several months to determine if there were any cases
where a public health and safety problem might exist.

As of May 1977, NRC had not yet started its reexamination
of the files. An NRC official told us that because of staffing
limitations the work would probably have t¢ be contracted out
and started during fiscal year 1977.

NRC has .contracted with Battelle Pacific Northwest

Laboratories to study various aspects of decommissioning
fuel cycle facilities and commercial power reactors. NRC

11
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plans to use these studies to develop standards and criteria
for decommissioning.

Battelle recently completed a draft study on decommis-
sioning a fuel separation facility and has started studies on
the decommissioning of uranium mills and fuel fabrication
fgcilities. These studies are scheduled for completion in
1979.

For the reactor decommissioning study, Battelle is using
information from a large operating reactor. It is using the
blueprints of the plant, evaluating the structure, inventorying
the volume of material, and considering the transportation of
the material and the waste. The study's obiectives include
estimating the occupational hazards of decommissioning and the
cost of the various decommissioning methods. This study should
be completed by the end of fiscal year 1979. . e

Because of the past problems with uranium mill tailings,
NRC is now preparing a generic environmental impact statement
on uranium milling to examine mill tailings reclamation and
financial surety arrangements. This statement is scheduled
to be issued in August 1978. NRC has alsc recently instituted
a new procedure to protect the public from the hazards of
these tailings. NRC will no longer issue a mill license, or
renew an existing license, unless the mill owner submits a
reclamation plan for tailings and a bonding arrangement to
finance the plan when mill operations cease. NRC estimates
‘that by 1978 all operating mills will be covered by this
requirement.

STATE EFFORTS

A State may assume responsibility for some of NRC's
regulatory authority--if agreed to by the State and NRC.
There are now 25 agreement States which regulate source, by-
product, and small quantities of special nuclear materials.
According to NRC officials, all agreement States have good
radiclogical control programs but the nonagreement State
radioleogical programs vary from virtually nonexistent to very
comprehensive.

Generally, States do not have separate programs or plans
for decommissioning. Instead, it is a part of their overall
radiation control program. Most agreement States have a
provision in their regulations which requires a licensee to
contact the State and decontaminate the facility to accepted
levels before vacating a site where radiclogical operations
took place. The State may inspect the facility. The States'
systems are similar to NRC's systems for closing out licensees.

12
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CHAPTER 4
MAJOR QUESTIONS REMAIN UNANSWERED

To begin to grapple with the far-reaching problems of
decommissioning regquires answers to some basic questions.
In our review, we found that the questions listed below and
discussed in the following section have not been answered.

--How much will decommissioning cost and who
should pay?

--How should nuclear reactors be decommissioned?

--What is the extent of the decommissioning problem
for accelerators?

--Are standards needed for induced radiation?

--What should be the limits on acceptable radiation
levels?

-=-What more should States do to plan for
decommissioning?

DECOMMISSIONING--HOW MUCH WILL
IT COST AND WHO SHOULD PAY?

Privately owned facilities

The total cost to decommission privately owned nuclear
facilities in the United States is unknown. Very few studies
have been made on the subject. 1In fact, to the best of our
knowledge, only one major study on the cost to decommission
commercial nuclear reactors has been done to date, and another
NRC-sponsored study is in process. A study for fuel fabrica-
tion facilities and uranium mills is also in process but will
not be available until 1979.

The study on reactors by the Atomic Industrial Forum,
Incorporated 1/, was issued in November 1976. The study
addressed pressurized and boiling 1light water reactors, as
well as high temperature gas reactors. The cost to decom-
mission each of these three reactor types using the three

1/An international association of utilities, manufacturers,
labor unions, and other organizations in the nuclear area
that 1s involved in peaceful uses of nuclear energy.

13
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primary decommissioning methods and the two combination
alternatives were evaluated. These are: mothballing, entomb-
ment, prompt dismantling, mothballing--delayed dismantling
combination, and entombing--delayed dismantling combination.

The cost estimates are different for each type of reactor
and vary depending upon the degree of security reguired. For
example, a mothballed reactor at an isolated location will
require security, whereas a mothballed reactor on a site that
continues to have other ongoing activities will not. Moreover,
an entombed facility will not require additional security.

The following chart developed from the Atomic Industrial
Forum study provides some idea as to the decommissioning cost
of an average reactor. However, the cost for an individual
reactor will vary because of its unigue characteristics. It
is also important to note that these figures do not include
the costs of the burial grounds or waste repositories where
the spent fuel and radiocactive materials from the reactors
will have to be sent.

Cogt estimate in

Decommiséioninq methodv 1975 constant dollars
(miliions)

Mothballing $ 2.8 to $3.1
Annual surveillance with security .21
Annual surveillance without security .11

Entombment 7.1 to 9.5
Annual surveillance .07

Prompt dismantlement 33.6 to 39.0

Mothballing-~delayeéd

dismantling
With security 35.8 to 39.4
Without security 28.5 to 29.3
Entombment~-delayed
dismantling 30.0 to 31.0

Although there has been no generic study, fuel fabrica-
tion facility owners provided us with their cost estimates
for decommissioning. They ranged from $100,000 to $6,000,000 1/.

l/Because of time constraints, we did not analyze these large
ranges to determine their relationship to such factors as
plant size.

14
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Likewise, uranium mill owners provided us with their cost
estimates for decommissioning. They ranged from $71,000 to

$2,000,000 1/.

The only commercial reprocessing plant ever operated,
Nuclear Fuel Services, Incorporated, at West Valley, New York,
which was shut down in 1972, has not yet been decommis-
sioned. 2/ However, it is estimated that it will cost from
$90,000,000 to $600,000,000 to dispose of all the radio-
active material, including dismantlement and removal of the
structures.

There is no requirement for and generally no effort being
made today, with the exception of uranium mills, to provide for
the cost of future decommissioning of privately owned nuclear
facilities. The failure to make such provision can result in
the Federal and/or State Governments assuming responsibility
that rightly belongs to private industry. Situations where this
has happened or may happen have already arisen. For example,
the Federal Government will be paying about $85,000,000 to
clean up radiocactive tailing piles at all inoperative uranium
mills that were privately owned.

Another example is the West Valley, New York nuclear fuel
reprocessing plant. When the plant owner decided in 1976 to -
transfer control of the site to the New York State Energy
Research and Development Authority, it imposed a large financial
burden on the State. Although the cost will undoubtedly run
anywhere from the tens to the hundreds of millions of dollars,
New York has set aside cnly $3,000,000 to take care of the
problem. Because of this, the New York Authority has asked
ERDA to completely take over the West Valley site. ERDA has
not accepted this request, but has agreed to discuss the
problem with the Aunthority.

We should quickly point out the cost to decommission
private nuclear facilities may not be as high as these two
unusual cases. There are no other privately owned fuel reproc-
essing plants, and the problem of uranium mill tailing piles
was not discovered until after the mills were shut down.

1/Because of time constraints, we did not analyze these large
ranges to determine their relationship to such factors as
plant size.

2/We have issued a report entitled "Issues Related to the
Closing of the Nuclear Fuel Services, Incorpofated, Repro-
cessing Plant at West Valley, New York"™ (EMD-77-27, March

8, 1977).
15
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Lesser amounts will be required to decommission smaller
activities. Even 8o, these smaller activities--often owned by
smaller companies--may be prone to financial difficulties
that can result in the Government paying for the necessary
decommissioning. For example, a company in Clinton, Tennessee
--a manufacturer of sealed radioactive sources--went out of
business in mid-1971. The owners walked away from the plant
leaving a significantly contaminated area. The Federal and
State Governments shared the coest--approximately $110,000
~--to decontaminate the facility.

Requlations for funding decommissioning

With the exception of uranium mills, NRC has no require-
ment that licensees make specific financial provisions to cover
the cost of future decommissioning. Instead, it determines,
before issring a license to operate, whether the licensee is
generally financially responsible. This determination is based
on an evaluation of the company's profit histoery and the
proposed operating expenses for a facility to be licensed.

NRC considers this information to be indicative of financial
scundness and the ability of the company to pay for future
decommissioning. Therefore, in the case of nuclear reactors,
NRC makes a judgment, even before a powerplant begins to
operate, that a utility can pay for decommissioning costs
which will not be incurred for at least 40 years and possibly
for as much as 150 years. That judgment is not based on a
specific estimate of the anticipated cost of decommissioning.

Extent of efforts to
fund decommissioning

Various approaches could be taken by private industry to
provide today for future costs rather than saddling future
generations with this responsibility. These approaches include:

--A direct charge to users or customers in the
price of a product and depositing such funds
into an escrow or trust fund.

--A system for recovering the cost of decommis~-
sioning nuclear reactors through depreciation
accounts. This depreciation cost could then
be passed on to users. The funds could be set
up in special accounts to insure their inte-
grity until needed.

-=-A bonding arrangement to protect the governmental
bodies from a financial burden should a licensed
nuclear facility not be able to decommission its
activities.

16
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We sent questionnaires tc all companies with operating
uranium mills and fuel fabrication plants and all utilities
with operating or planned nuclear reactors. Of 9 companies
with 11 operating mills, 3 companies are providing some form
of bonding and 1 firm hag established a $70,900 fund for future
decommissioning. This company established the fund because of
its inability to cbtain bonding. Only 3 of the 14 fuel fabri-
cation companies which responded to our inquires have esta-
blished a fund to cover the cost of decommissioning.

Thirty-two utilities with 48 operating reactors responded
to our questionnaire. Seventeen stated that they use depre-
ciation accounts to reflect decommissioning costs which
ultimately wind up in utility rates. However, even though
funds collected through this method are an advance recovery
of costs, these funds are not set aside in special accounts.
Instead, the funds are used in current operations in lieu of
borrowing. These utilities expect to be able to pay the even-
tual decommissioning costs from whatever future budget is
affected. The 15 other respondents are presently doing nothing
to accumulate funds for decommissioning.

Although the cost to decommission a nuclear reactor may
be in the millions of dollars, the utilities dc not consider
these costs significant in relation to the construction costs
for a reactor which are now about $1 billion. Consequently,
they do not see a need for advance accumulation of funds.

ERDA-owned facilities

ERDA conducts most of its nuclear activities at 26 major
site= or reservations. As structures, tanks, etc., become
obsoleio or are no longer needed, these facilities are placed
in "excess" by ERDA. An October 1976, ERDA document stated
there were 300 excess facilities and an additional 100 were
erpected to become excess by 1981.

ERDA is developing a computer data system to supply the
information needed to plan for decommissioning its facilities
located at Hanford reservation. The Hanford reservation--1
of the 26 sites--contains most of ERDA's excess facilities.
This computer system, scheduled for completion in June 1977,
will list 537 facilities, both operating and in excess, at
Hanford. The system will include cost estimates for various
decommissioning methods, priority schedules, and other infor-
mation. None of the other reservations were included in the
system because they have relatively small numbers of excess
facilities. These other reservatiors do, however, include a
significant number of operating facilities, that eventually
have to be decommissioned.

17
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ERDA officials told us they dc not compile relevant details
of the facilities it owns--obsolete or operating--which would
permit it to assess the magnitude of the decommissioning pro-
blems they pose. Such details include the nature and extent of
the radiation problems at these facilities, the decommissioning
methods that would be feasible, the cost of the methods, sched-
ules, and priorities. Efforts to develop these details have been
plagued by a failure of ERDA to develop standard definitions and
rules for the ERDA reservations to use in describing the facili-
ties located there.

In a memorandum to the Office of Management and Budcet,
ERDA estimated it would cost $25,000,000 to $30,000,000 &z
year for the next 100 years--or a total of $2,500,000,00C to
$3,000,000,000~~to decommission its existing excess facili~
ties. We do not believe this is a credible estimate
because

~-ERDA does not have sufficient data to support
this estimate;

--ERDA does not have the information necessary to
assess the magnitude of the problem posed by its
excess facilities;

--ERDA lacks similar information for its operational
facilities;

--an ERDA contractor estimated in 1972 that it would
cost as much as $4,000,000,000 to decommission the
Hanford facilities alone (exclusive of waste); and

--ERDA has not developed cost estimates for disposal
of 71,000,000 gallons of high-level waste. The dis-
posal of 600,000 gallons of high-level waste at West
Valley, New York may cost as much as $565,000,000.

COMMERCIAL NUCLEAR REACTORS--HOW
SHOULD THEY BE DECOMMISSIONED?

NRC regulatory guides permit three alternatives for
decommissioning a nuclear reactor. It does not require that a
plan for decommissioning be available at the time an operating
license is approved or that a method be selected. Officials
of utility companles told us there is a lot of uncertainty as
to what will actually be reguired at the time of decommission-
ing some years in the future.

The Atomic Industrial Forum study recommended a combination

method of temporary protective storage for 65 to 110 years with
later dismantlement. The study showed that immediate dismantlement

18
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presents a serious occupational radiation hazard to personnel
doing the dismantling, as well as greater environmental impact.
The occupational hazard is due primarily to the cobalt-60 in
the reactor vessel which decays in approximately 10C years.

While other radionuclides in a reactor require many thou-
sands of years to decay, these radionuclides pregsent a lower
biological hazard. Therefore, if the cobalt-60 is allowed to
decay to safe levels, the radiation hazard would be suffi-
ciently reduced to permit manual removal of the reactor vessel.
The study alsc showed that temporary protective storage with
delayed dismantling can be from $3,000,000 to $10,000,000
less expensive than immediate dismantlement.

Although the long-lived radionuclides present a lower
biological hazard, it is important that they remain inaccega-
sable to the public until they decay to a safe level. For
this reason, permanent mothballing or entombment are not con-
sidered final cr absolute decommissioning alternatives because
of the need for perpetual surveillance and majcr structurzal
rep?irs. Yet, NRC now permits utilities to select these alter-
natives,.

A paper presented to the International Atomic Energy
Agency by an ERDA official also concluded that the combina-
tion method is the lagical approach to reactor decommissioning.
Preliminary conclusions by a contractor currently studying
decommissioning methods for NRC also support this approach.
This study 1s expected to be completed in 1979.

We employed a consultant, a professor of nuclear

" physics and an authority on the environmental impact of
nuclear power including waste disposal, to independently
review the Atomic Industrial Forum study. He agreed with
the study's conclusions. He also reviewed data on five
previously decommissioned reactors now in protective stor-
age. He concluded that cobalt-60 was the principal contami-
nant of any consequence and that between 70 and 110 years
would be required before radicactivity would decay to safe
levels. . )

A question arises as to whether the reactor structure
would survive the 70 to 110 years until the primary radioac-
tivity decayed to safe levels. We employed another consultant,
a professor of civil engineering who is an expert on the struc-~
tural integrity of concrete, to physically examine a decommis-
sioned reactor to determine whether the structure could be
expected to survive over the life of the cobalt-60. This
consultant concluded that such a facility could easily last
for that period of time.
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ACCELERATORS~--WHAT IS THE EXTENT
OF THE DECOMMISEIONING DROBLENT

The significance and extent of the problem of
decommissioning particle accelerators in this country is not
known. A complete inventory by size, type, and usage is not
available, although their use partly determines the radfation
hazard. These uncertainties do not permit adequate control
over the decommissioning of accelerators.

Accelerators are measured in terms of electron volts and
range in size from desk top models with less than one megavolt
to the recently completed 200,000 megavolt, 4 miles in circum-
ference, accelerator located in Batavia, Illinois.

Induced radiation causes decommissioning problems in
accelerators and the amount of such radiation is determined
by size, type, and usage. It is generally agreed that most
accelerators 4 megavolts or less will not emit enough energy
to produce any amount of induced radiation. Those units over
4 megavolts could present a problem, however.

State health agencies are supposed to submit an annual
inventory of accelerators to the Food and Drug Administratien,
Department of Health, Education, and Welfare; but not all States
provide this data. The ones that do, submit only the number of
accelerators, not the size, type, or use. For fiscal year 1975
the number reported was 1,010,

We tried to obtain more definitive information, particu-
larly the number of accele-ators above or below 4 megavolts,
by sending a guestionnaire to =~-° State health agency. Our
efforts were unsuccessful. Spme siates did not respond. Some
responded but did not provide data, and the data we did receive
could not be reconciled to the Food and Drug Administration data.
For example, one State reported to the Food and Drug Administra-
tion that 127 accelerators were located in the State in fiscal
year 1975. The State officlals informed us, however, that
there are 35 accelerators in the State and only 5 have ever been
decommissioned. We also visited several State health agencies
and were advised by State officials that they did not know size,
type, and usage of accelerators in their State.

ARE INDUCED RADIATION STANDARDS NEEDED?

NRC and ERDA both have guidelines for the unrestricted
release of facilities and equipment containing surface con-
tamination. These guidelines contain specific radiological
levels to which facilities ani eguipment must be decontami-
nated before they can be used lor any other purpose. However,
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neither NRC nor ERDA has standards for unrestricted release
of materials and equipment containing induced activity. This
presents a problem at the time of decommissioning because if
the equipment or materials contain aven very low levels of
induced activity, it is not known whether it is safe for
unrestricted release. Generally, the current practice is to
send any equipment or facility to a waste burial ground

if induced activity is above natural radioactivity.

The dismantlement of an ERDA-owned reactor illustrated
the problems that can occur due to the lack of induced stand-
ards. All concrete with any trace of radicactivity was removed
from the site and transported to a burial site in another State.
If there had been standards for material and eguipment con-
taining induced activity, perhaps much of this concrete could
have been sent to a refuse area within the State at much less
cost. This problem is generic to any future decommissioning
project where induced activity is present.

In July 1974, we sent a letter to AEC spelling out prob=-
lems presented by the lack of standards for induced radiation.
The specific problems dealt with decommissioning a large accel-
erator. Tons of valuable copper, steel, and stainless steel
containing radiation levels slightly above naturally occurring
background radiation could not be released for unrestricted
uyse by the general public because there were no standards
for induced radiation.

AEC officials told us they would have such standards
developed by about September 1975. As of June 1977, however,
these standards had still not been developed. It is apparent
that such standards would permit cost savings and more effec-
tive planning for decommissioning.

WILL CURRENT RADIATION
STANDARDS CHANGE?

Because man can tolerate only certain amounts of radi-
ation without ill effects, standards have to be set teo limit
his exposure from all sources. Since the first radiation
standards were established--as long ago as 1902--they have
grown progressively more restrictive. The first standard was
established to protect against external radiation burns. As
more was learned about the actual hazards of radiation, such
as biological and genetic effects, the standards were changed.
For example, as illustrated in the table below, the standard
for maximum allowable whole body exposure of persons to radi-
ation in restricted areas where radiocactive materials are
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present has been periodically reduced from 10 rem 1/ per day
in 1902 to 1.25 rem per calendar quarter in 1976.

Occupational Standards

Year . Standard

1902 10.00 rem/day

1925 .20 rem/day

1936 .10 rem/day

1950 +30 rem/week

1964 5.00 rem/year

1976 : 1.25 rem/calendar gquarter

Moreover, in January 1977, the Environmental Protection
Agency, which is responsible for setting standards for protection
of the environment from all sources of radiation, issued regu- -
lations to reduce, from 0.5 rem to 0.025 rem annually, the
allowable radiation exposure to the general population from
all nuclear fuel cycle activities. These standards are to
be effective December 1, 1979.

There are currently no staridards for induced radioac~
tivity, but NRC has adopted standards for acceptable surface
contamination levels. Logically, these standards, by their
very nature, must correlate to whole body exposure rates and
therefore have gradually become more stringent and refined
with increased technical knowledge.

If the historical trend for radiation standards continues,
then the rules that we now use to govern decommissioning
and decontamination will likely be considered unsafe years
from now.

WHAT ABOUT NAVAL REACTORS?

As of June 1976 the Naval Nuclear Propulsion Program had
127 reactors in operation and 43 under construction. Ships have
been taken out of active status and the reactor fuel removed
and sent to an ERDA facility. The ships themselves, which still
contain the nuclear reactors, are in the reserve fleet in a
mothballed status where they are continucusly monitored.

It may be that the cost to decommission these reactors
will not approach the cost for the average 1,100 megawatt
power reactor. However, it is reasonable to assume that the

1/A rem is a measure of radiation dose to body tissue.
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170 reactors will ultimately require decommissioning, and just
as with power reactors, there will be a cost and a potential
environmental hazard for this operation.

Naval program officials told us that they have developed
plans and strategies for decommissioning and decontaminating
naval reactors. They stated, however, that the technical
details of these plans and strategies are classified.

We are currently reviewing the naval plans and strategies
for decommissioning and decontaminating reacters.

WHAT SHOULD BE THE STATES'
ROLE IN DECOMMISSIONING?

The States are responsibfe for accelerators and naturally
occurring radiocactive material. Although many accelerators
will not present a serious decommissioning problem, some of
the large accelerators will. Some States do not have adequate
controlg over accelerators. There is also an increasing con-
cern over the control of natural radicactivity such as the
radium problem from uranium mill tailings.

States generally do not have a separate program for
decommissioning. With few exceptions, there are no provisions
or requirements which would protect the States from financial
loss in the event of default,

In joint sponsnrship with NRC and the Environmental
Protection Agency, the National Conference of Radiation Con-
trol Program Directors investigated options available to
States to assure licensee financial responsibility in the
event of default. They issued a report in April 1976, which
.concluded that bonding for decommissioning and a trust fund
for perpetual care would satisfy many of the situations that
an individual State may encounter. Even though this body of
State representatives made such recommendations over a year
ago, only seven States told us through our questionnaires
that they require an advance accumulation of funds or some
form of bonding for decommissioning. The Conference is also
studying control of natural radiation, and NRC is considering
whether the responsibility for radium--produced by natural
uranium-~gshould be brought under Federal control.

WHAT DCES THE FUTURE HOLD FOR
NOUCLEAR POWER AND DECOMMISSIONING?

Until recently, the role of nuclear power as an electri-
cal generating source for the future has been a clear and
unchallenged Government policy. Light water reastors, and
then breeder reactors with their ability to replenish their
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own fuel, have been viewed as long-term, almost perpetual,
energy sources,

The President is now trying to implement an energy pro-
gram that would change the future of nuclear power. It is
his policy to (1) defer the U.S. commitment to advanced nuclear
technologies that are based on the use of plutonium, and
(2) use more of the current light water reactors to meet our
needs.

Light water reactors reguire a supply of natural uranium.
How much natural uranium exists is a major question that, when
answered, dictates the viability of light water reactors as
an energy source. Estimates of U.S. uranium resources range
between 1.8 afid 3.7 million tons. This amount of natural
uranium could fuel 240 large light water reactors--about the
number expected to be operating in the year 2000--for 40 to.
85 years.

Obviously, light water reactors cannot be expected to
continue indefinitely. 1If another generation of nuclear
reactors cannot be developed or is not needed because another
energy source, such as solar energy, has been introduced, the
end of light water reactors could also be the end of the com~
mercial nuclear power industry.

The possibility of this industry ending raises questions
as to whether there will be nuclear-related organizations,
nuclear equipment, and individuals expert in the nuclear field
that would be capable of dealing with the decommissioning and
decontamination problems that could remain for about 100 years
after the last reactor is shut down.
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CHAPTER 5

CONCLUSIONS, OBSERVATIONS

AND RECOMMENDATIONS

The problems that nuclear-related operations leave behind
are increasing because of the expansion of nuclear teclinol-
ogies. All of those involved--the Energy Research and Develop-
ment Administration, the Nuclear Ragulatory Commission, State
Governments, and industry--are partly to blame for what has
happened.

ERDA has accumulated a large number of excess facilities
which will involve a monumental clean-up effort. At this point
in time, it lacks the necessary information to even plan this
task. It does not know the radiation and contamination prob-
lems at its facilities, the decommissioning methods that should
be used@, the corresponding costs, or priorities., ERDA has begun
to gather this information at one of its reservations, but this
is only the beginning.

While elimination of these excess facilities is important,
it is also 1mp0rtant that ERDA begin to consider and plan for
decommissioning in all future projects. This requires that
decommissioning costs be recognized at the outset of a project.

Similarly, NRC, which has responsibility on the commercial
side, has not developed cost estimates, acceptable methods, or
staadards needed by industry to plan decommissioning or disposal
of their facilities. NRC has not paid much attentien to one
of the biggest problems that may confront the public in the
future--that is, who will pay the c¢ast of decommissioning nu-
clear power reactors. It has not made any plans or established
any requirements for advanced accumulation of funds for decom-
missioning reactors or any facilities it licenses with the
exception of uranium mills.

We believe the cost of decommissioning should be paid by
the current beneficiaries, not by future'generations. Just as
ERDA should consider decommissioning costs in its projects,
private companies have an obligation to accumulate funds for
decommissioning during the life of their projects. NRC should
make advance planning for decommissioning mandatory at the
time of licensing, including provision for funding.

If the States are to maintain their responsibility over
selected nuclear activities, they must be made aware of the
problems with decommissioning and be encouraged to adopt
legislation that will assure that proper decommissioning and
decontamination is carried out.
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Answers to basic gquestions are missing which preclude
developing a strategy for solving a problem that we are losing
ground on. The solution may very well be expensive--but the
expense should be known so that it can be planned for and paid
for by the responsible parties.

) Although the task of cleaning up the present problem and
preventing future problems will involve a concentrated effort
by all those involved, the Federal sector must lead the way
and set the example. In the past, the Federal Government has
been shotrtsighted in its approach to solving decommissioning
problems. The Federal agencies must now view decommissioning
with an eye toward the future, particularly in the areas of
financial responsibility, radiation standards, and capability
to perform the ngaded decommissioning tasks.

) A bill (H.R. 618l) has been proposed directing ERDA to com-’
prehensively study decommissioning. The study heeds to be done.
Hopefully it can provide bhasic information needed to develop
a strategy to solve decommissioning problems.

RECOMMENDATION TO
THE CONGRESS -

Because of the magnitude, cost and time already lost, the
Congress should designate one lead Federal agency--the Nuclear
Regulatory Commission--to approve and monitor an overall decom-
missioning strategy. ERDA should continue its research and
development efforts aimed at finding alternatives for decommis-
sioning and decontamination of nuclear facilities. However, we
believe that NRC is uniguely suited for the lead role because
of its charter to independently regulate commercial nuclear
activities to assure public health and safety. This position
is consistent with a previous GAQ report and testimony wherein
we advocated independent assessments by the Commission of cer-
tain ERDA operations. In additicn, placing this responsibility
with the Commission would, in our view, add to the credibility
of Federal regulation over nuclear energy.

RECOMMENDATIONS FOR THE ADMINISTRATOR,
ENERGY RESEARCH AND DEVELOPMENT ADMIN-
TSTRATION AND THE CHEAIRMAN, NUCLEAR
REGULATORY COMMISSION

We recommend that the Administrator, ERDA, as part of his
research and development responsibility

--determine the (1) acceptable alternative methods
of decommissioning, (2) acceptable levels for
induced radiation and surface contamination, and
(3) extent of the decommissioning problem for
accelerators;
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--expand and accelerate a program to decommission
the nuclear facilities currently excess to its
needs; and '

--require that program managers plan for future
decommissioning and include decommissioning
cost information in their program budgets.

In addition, we recommend that the Chajirman, Nuclear Regulatory
Commission, for those facilities he regulates

-~require specific plans for decommissioning at
the time of licensing, including the decommis-
sioning method to be used and a funding mechanism
to assure that facility owners pay the costs of
decommissioning;

--determine the acceptable levels for induced
radiation and surface contamination consistent
with environmental standards being developed
by the Environmental Protection Agency; and

--encourage States to follow the lead of the
Commission in adopting comprehensive decom-
missioning planning for facilities under
States' control.

AGENCY COMMENTS

ERDA was unable to furnish written comments in time to be
finalized in this report. However, we met with ERDA officials
and obtained their oral comments which have been incorporated
in this report. ERDA officials disagreed with giving NRC
responsibility over ERDA facilities. BHowever, they will con-
sider this matter further and will provide written comments in
the near future.

NRC's comments on the report are contained in a letter
dated June 10, 1977. (See app. I.) The letter describes
the actions NRC is taking or plans to take to develop methods
and criteria for decommissioning nuclear facilities.

Because of time constraints and the report's relatively

limited treatment of the Environmental Proteciion Agency.,
its comments were not sought.
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CHAPTER 6
SCOPE OF REVIEW

We obtained the information contained in this report by
reviewing documents, studies, reports, correspondence, and
other records, and by interviewing officials at

--NRC headquarters, Bethesda, Maryland; -

--NRC regional offices at Atlanta, Georgila;
Glen Ellyn, Illinois; King of Prussia,
Pennsylvania; and Arlington, Texas;

-~ERDA headquarters, Germantown, Maryland; and

~~ERDA operations offices at Chicago, Illinois;
and Oak Ridge, Tennessee.

We also visited various States, utilities, uranium mills,
accelerators, and unijversities. We sent gquestionnaires to
all utilities with nuclear reactors currently in operation or
under licensing review, uranium mill owners, fuel fabrication
. facilities, State rate-setting commissions, and State radiation
control units. :
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APPENDIX I APPENDIX I
\".ﬁ “m“l

& . UNITED STATES
g 3 ”t‘ NUCLEAR REGULATORY COMMISSION
§omEgr S WASHINGTON, D, C. 20555
- hy / z .
8BNS 5

oy, oot ¥ June 10, 1977

Mr. Monte Canfield, Jr.
Oirector, Energy and

Minerais Division
U.S. General Accounting Office
Washington, D.C. 20543

Dear Mr. Canfield:

We have reviewed the GAQ draft report entitled "Cleaning Up the
Remains of Muclear Facilities - A HMulti-Billion Dollar Problem."
We provided your representatives with oral comments on this
draft report on June 7, 1977. The cne day which we were given
for our review was insufficient for a thorough review. As you
know, due to your schedule for publishing this report, we did
not have the opportunity to review a draft that incorporated

any changes that were made in response to these oral comments.
Therefore, the following comments are based on our understanding
of how your final report &eflects our oral comments.

Thn report as written, and particularly the Digest scction, gives
the impression that the NRC has done 1ittle or nething to establish
acceptahle methods or criteria for decommissioning of nuclear
facilities over which it has responsibility. In fact, the
Commission has established acceptable methods for decommissioning
nuclear facilities, i.e., dismantlement, entombment, mothballing,
and combinations of these. Furthermore, it is continuing to study
the problem to further refine the requirements for decommissioning.
Rather conclusive evidence that acceptable methods for decommissioning
nuclear facilities have been established is the fact that more than
50 reactor facilities have been successfully decommissioned and
numerous Ticenses for other nuclear facilities and activities have
been terminated. Furthermore, 10 CFR Part 50 §50.82 provides rules
for dismantling a reactor facility and terminating the facility
1icense, and the NRC has publishied a guide (Regulatory Guide 1.86)
which describes conditions and procedures acceptable to the NRC for
decommissioning reactor facilities.

The Commission is currently sponsoring a study by Battelle Memorial
Institute - Pacific Northwest Laboratories (PML) of the environmental
effects, radiological effects, costs and appropriate radioactivity
limits for each -of the current]y accepted methods of decommissioning
nuclear reactor and fuel cycle facilities.
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The NRC staff is now reviewing a report on the results of an

Atomic Industrial Forum (AIF) study of the environmental effects,
radiological effects and costs of different methods of decommissioning
nuclear power facilities. The staff will perform an analysis of

the AIF decommissioning data as a part of this review. The NRC

has aiso initiated a review of the AIF report by Battelle-PNL as

part of the Battelle-PNL study.

The GAO report questions who will pay for decommissioning nuclear
power plants. It is MRC's view that the licensee s to pay for
this activity. The cost to decommission has been shown by the
AIF study and our independent evaluation referred to above to be
a small factor in the overall cost of gperating a nuclear power
plant. The licensee should be able to fund these costs out of
current revenue., Therefore, we do not perceive the cost of
decommissioning nuclear power reactors -- which will likely be
incurred for many reactors several decades from now -- as a crisis
situation or a problem that requires crash efforts to resolve.

We do believe that an orderly effort to establish procedures and
requirements to provide greater assurance that these funds will”
be available should be initiated.

In addition, the GAD report does not recognize EPA's role in

the process by which NRC and ERDA develop criteria for acceptable
levels of contamination. EPA is responsible for developing
generally applicable envirenmental standards. Any criteria
which we develop must be consistent with EPA standards. 1/

The GAQ report discusses nuclear facilities of all types, with
the implication that all will have large future decommissioning
problems and costs. Recognition was not given to the large
s«ariations in complexity among the variocus nuciear operations
which range from nuclear power plants to possession of small
amounts of short-lived radioactive materials for use in industry,
medicine and education. The great majority of nuclear facilities
are of the latter category and result in little or no technical
or financial decommissioning problems for license termination.

With respect to nuclear power reactors it is true that, with the
exception of dismantlement, the other methods of decommissioning
{mothballing and entombment) that have been identified as being
acceptable to the Commission are not final, in that they do not
provide acceptable disposition of the facility for all time.
However, the use of mothballing and entombment do not relieve
the licensee of requirements for continued maintenance, access
control, radiation monitoring, envircnmental monitorir , and
inspections until residual activity is removed or decays to

1/ GAO note. The report was changed to reflect EPA's role.

30



272

APPENDIX I APPENDIX I
-3-

levels acceptable for unrestricted access. For the large modern
plants, it 1s clear that postponing the removal of certain
components until the radicactivity has decayed to permit more
direct access for dismantlement may prove to be the most desirable
atternative with respect to the enviromment, radiclogical effects
and cost for most facilities. Also, the degree of decommissioning
effort required to protect the public health and safety and the
environment will depend significantly on the site specific
characteristics -- an observation not made in the report.

Th& Commission does examine various decommissioning plans and
their costs and environmental impacts prior to issuance of an
operating license for a commercial power reactor or test reactor.
We assure ourselves in each case that feasible decommissioning
alternatives, including alternatives for complate dismantling,
exist and that the applicant either possesses or has reasonable
assurance of obtaining the necessary funds, as required by our
Regulations (10 CFR 50,33F). We do not require bonds or setting
aside of any contingency funds at the operating license stage
and do not impose any particular decommissioning plan as a
condition of the operating license.

Federzl and State regulatory commissions have historically
treated plant decommissioning and maintenance costs as allowable
operating expenses recoverable through rates chargeable to
. customers. It is therefor reasonable to assume that the .~
decommissioning and subsequent maintenance costs would be
charged to operating expenses either in the year they are
incurred or amortized over a period of years according to the
poticy of the rate making regulatory authorities.

In the area of nuclear fuel cycle facilities, the NRC is currently
preparing a Generic Environmental Impact Statement (GEIS) on
uranium milling. This GEIS is to examine mil} tailings reclamation
. and financial surety arrangements and will be the basis for NRC
regulations and regulatory guides. The draft GEIS is scheduled

to be issued in August 1978.

In this area, until the GEIS is issued and new regulations
implemented, NRC is taking a conservative approach with respect
to renewing licenses and granting new applications. For new
applications, we are requiring applicants to develop and commit
to a tailings management pian as a license condition. This
reduces the impact of the tailings to essentially the same
impact as occurs at that site with the material in its natural
state., In addition, NRC is requiring that the applicant provide
a2 financial surety arrangement to assure that the tailings
management plan will be carried out. With regard to existing
licenses, NRC is requiring that a tailings management plan and
financial surety arrangement be committed to before license
renewal as a license condition.

~
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Also, for new major fuel cycle licenses and at the time of
renewal for existing licenses, the licensee is being requested
to provide decommissioning plans and financial arrangements
for defraying these expenses. These will be made license
conditions, Additionally, the staff is exploring what
statutory or regulatory changes are needed. HNRC does not

plan to firm up details of financial arrangements until

after a study on financial surety arrangements now being carried
out as part of the GEIS on uranium milling is completed, since
most of the considerations dealt with in that study will also
be applicable to fuel cycle licenses. In addition, NRC feels
that a few practical cases should be completed prior to rule

making.
Thanks for the opportunity to comment on the report,

Sincerely,

//ﬁ.“z;

%6 V. Gossick
Executive Director
for Operations
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APPENDIX II

PRINCIPAL OFFICIALS
RESPONSIBLE FOR ADMINISTERING
ACTIVITIES DISCUSSED IN
THIS REPORT

APPENDIX II

Tenure of office

From

Nuclear Regulatory Commission

CHAIRMAN:
Marcus A. Rowden Apr. 1976
William A. Anders Jan. 1975
Enerqy Research and
Development Administration
ADMINISTRATOR:
Robert W. Fri (acting) Jan. 1977
Robert C. Seamans, Jzr. Jan. 1975
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SUGGESTED LANGUAGE FOR TNCLUSION IN COMMUTVREE RTONT TO ACCONDANY H.L. 6181

‘With respect to cconomie conscguences, there is
a serious problem in the Federal income tax area relative
to the appropriate tax accounting method of recognizing
the costs of decommissioning nuclear power plants. It
is generally conceded that the costs of decommissioning
these plants at the end of their useful lives will be
significant, regardless of the chouice of the several
procedures for accomplishing the actual decommissioning.
A preferred book accounting treatment for such costs
woﬁld be to accrue such costs over the normal useful
life of the plant. This is also the desirable regulatory
{ratemaking) treatment in that it is propar that the
customers who are utilizing the electricity produced by
a nuclear power plant, which is lecw in cost, shouv!d be
charged with the full costs of the plant's operation
including the eventual costs of decommissioning.

The income tax problem lies in the fact that
the Internal Revenue Service ("Service") has never
recognized the concept of accruing for future years'
expenses when the amounts are not precise and the events
are less than certain. Neither has the Service accepted
the concept of "negative salvage value" in establishing
depreciation allowances.

The economic consequences of an unfavorable
Federal income tax treatment for costs of decommissioning

are that the burden on the customers is greatly increased
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during the period of years when reserves are being
accumulated for the costs of decommissioning since

the accruals to be proper must be sharply increasecd
'because of the Federal income tax effect. There

should be a renewed examination of this matter in the
light of the regulatory and Federal income tax frame-
works. Such an examination may result in a recommenda-
tion of amendments to the Internal Revenue Code to
recognize more currently income tax deductions for

prospective costs of decommissioning.

SAUL J. HARRIS

Y/  NUCLEAR ADVISCH 202/223.3480
NATIONAL ASSOCIATION OF 1140 CONNECTICUT AVENUE
ELECTRIC COMPANIES WASHINGTON, L.C. 20036
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